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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide aligner having a V 
photoreceiver which excellently receives light via a projection 
optical-system. 

SOLUTION: The aligner exposes a substrate P by irradiating 
exposure light onto the substrate P disposed at an image 
surface side of a projection optical-system PL via the 
projection optical-system PL and liquid LQ f and has a 
photoreceiver 90 for receiving light that has passed through the 
projection optical-system PL via a slit plate 75 having a slit 71 
disposed at the image surface side of the projection optical- 
system PL The liquid LQ is filled between an optical element 76 
forming the photoreceiver 90 and the slit plate 75. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics and 
liquid to the substrate arranged at the image surface side of projection optics, 

It has the electric eye which receives the light which passed said projection optics through the optical 
member which has the light transmission section arranged at the image surface side of said projection optics, 

The aligner characterized by filling the liquid between said electric eyes and said optical members. 
[Claim 2] 

The aligner according to claim 1 characterized by irradiating light at said electric eye where a liquid is filled 
between said projection optics and said optical members. 
[Claim 3] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics to the 
substrate arranged at the image surface side of projection optics, 

It has the electric eye which receives the light which passed said projection optics through the optical 
member which has the light transmission section arranged at the image surface side of said projection optics, 

The aligner characterized by filling the liquid between said electric eyes and said optical members. 
[Claim 4] 

Said electric eye is an optical element arranged in the location nearest to said optical member, 

It has the photo detector which receives the light which passed said optical element, 

The aligner of claim 1 -3 characterized by filling the liquid between said optical elements and said optical 

members given in any 1 term. 

[Claim 5] 

Said electric eye has a photo detector, 

The aligner of claim 1-3 characterized by filling the liquid between said photo detectors and said optical 
members given in any 1 term. 
[Claim 6] 

The aligner of claim 1 -5 characterized by having the liquid feeder which supplies a liquid between said 
optical members and said electric eyes given in any 1 term. 
[Claim 7] 

The aligner of claim 1 -6 characterized by having the liquid recovery system which collects the liquids 
between said optical members and said electric eyes given in any 1 term. 
[Claim 8] 

The aligner of claim 1-7 characterized by having the hole which opens the interior of space and the exterior 
between said optical members and said electric eyes for free passage given in any 1 term. 
[Claim 9] 

Said hole is an aligner according to claim 8 characterized by including the through hole prepared in the 
predetermined location of said optical member. 
[Claim 10] 

Said through hole is an aligner according to claim 9 characterized by preparing more than one in the location 
which counters on both sides of said light transmission section of said optical member. 
[Claim 1 1 ] 

Said through hole is an aligner according to claim 9 or 10 characterized by being prepared inside the 
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immersion field of the liquid filled between said projection optics and said optical members. 
[Claim 12] 

Said hole is the aligner of claim 8-11 characterized by including the 2nd through hole prepared in the 
outside of the immersion field of the liquid filled between said projection optics and said optical members 
given in any 1 term. 
[Claim 13] 

It has the liquid feeder style which can supply a liquid between said projection optics and said substrates at 
the time of said exposure processing, 

Said liquid feeder style is the aligner of claim 8-12 characterized by supplying a liquid to the space between 
said optical members and said electric eyes through said hole given in any 1 term. 
[Claim 14] 

It has the liquid recovery device in which the liquid between said projection optics and said substrates is 
recoverable, at the time of said exposure processing, 

Said liquid recovery device is the aligner of claim 8-13 characterized by collecting the liquids of the space 
between said optical members and said electric eyes through said hole given in any 1 term. 
[Claim 15] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics and 
liquid to the substrate arranged at the image surface side of projection optics, 

It has the electric eye which has the photo detector which receives the light which passed said projection 
optics through the optical member which has the light transmission section arranged at the image surface 
side of said projection optics, 

Said photo detector is an aligner characterized by being in contact with said optical member. 
[Claim 16] 

The aligner given in claim 1 5 term characterized by irradiating light at said electric eye where a liquid is 
filled between said projection optics and said optical members. 
[Claim 17] 

The aligner of claim 1-16 characterized by irradiating light at said electric eye while moving said light 
transmission section relatively to the light through said projection optics given in any 1 term. 
[Claim 18] 

In the aligner which exposes said substrate by irradiating exposure light through said projection optics and 
liquid to the substrate arranged at the image surface side of projection optics, 

It has the electric eye which receives the light which passed said projection optics through the optical 
member which has the light transmission section arranged at the image surface side of said projection optics, 

The aligner characterized by preparing the through hole in the predetermined location of said optical 

member. 

[Claim 19] 

Said through hole is an aligner according to claim 1 8 characterized by preparing more than one in the 
location which counters on both sides of said light transmission section of said optical member. 
[Claim 20] 

The aligner according to claim 18 or 19 characterized by filling the liquid between said optical members and 
said electric eyes. 
[Claim 21] 

The aligner of claim 18-20 characterized by irradiating light at said electric eye where a liquid is filled 
between said projection optics and said optical members given in any 1 term. 
[Claim 22] 

Said through hole is the aligner of claim 18-21 characterized by being prepared inside the immersion field of 
the liquid filled between said projection optics and said optical members given in any 1 term. 
[Claim 23] 

The aligner of claim 18-22 characterized by preparing the 2nd through hole which opens the interior of 
space and the exterior between said optical members and said electric eyes for free passage in the outside of 
the immersion field of the liquid filled between said projection optics and said optical members given in any 
1 term. 
[Claim 24] 

Claims 1-14 characterized by irradiating light through said liquid at said electric eye while moving said 
optical member relatively to said projection optics, and the aligner of 18-23 given in any 1 term. 
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[Claim 25] 

The aligner according to claim 12 or 23 characterized by having the recovery device in which the liquids 
which flow out of said 2nd through hole are collected. 
[Claim 26] 

Claim 9 characterized by having the lid device which opens and closes said through hole, and 18-25 are. 
An aligner a gap or given in 1 term. 
[Claim 27] 

Said lid device is an aligner according to claim 26 characterized by closing said through hole during the 
exposure processing to said substrate at least. 
[Claim 28] 

Said substrate is held and it has a movable substrate attachment component, 

Said electric eye is the aligner of claim 1-27 characterized by being prepared in said substrate attachment 
component given in any 1 term. 
[Claim 29] 

Said electric eye is the aligner of claim 1-28 characterized by receiving the light through said light 
transmission section, and measuring the image formation property of said projection optics based on this 
light-receiving result given in any 1 term. 
[Claim 30] 

Said electric eye is the aligner of claim 1-28 characterized by measuring the optical exposure information 
which received the light through said light transmission section, and minded said projection optics based on 
this light-receiving result given in any 1 term. 
[Claim 31] 

Said electric eye is the aligner of claim 1-30 characterized by the removable thing to this aligner given in 
any 1 term. 
[Claim 32] 

The device manufacture approach characterized by manufacturing a device using the aligner of claim 1 - 
claim 3 1 given in any 1 term. 
[Claim 33] 

It is the exposure approach which exposes said substrate by irradiating exposure light on a substrate through 
projection optics. : 

The light which passed said projection optics through the optical member which has the light transmission 
section arranged at the image surface side of said projection optics is received by the electric eye.; 
It includes exposing said substrate by irradiating exposure light on a substrate through projection optics.; 
The exposure approach with which the liquid is filled between said electric eyes and said optical members. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the device manufacture approach at the aligner which exposes a substrate through 
projection optics and a liquid and the exposure approach, and a list. 
[Background of the Invention] 
[0002] 

A semiconductor device and a liquid crystal display device are manufactured by the technique of the so- 
called photolithography which imprints the pattern formed on the mask on a photosensitive substrate. The 
aligner used at this photolithography process has the mask stage which supports a mask, and the substrate 
stage which supports a substrate, and it imprints the pattern of a mask to a substrate through projection 
optics, moving serially on a mask stage and a substrate stage. Moreover, these aligners have the photosensor 
(light sensing portion) which receives exposure light through projection optics, based on the output of these 
photosensors, various kinds of mechanical adjustments and optical adjustments are performed, or various 
kinds of operating conditions are determined, and the exposure actuation when actually exposing a substrate 
is optimized. Since it corresponds to much more high integration of a device pattern in recent years, the 
further high resolution-ization of projection optics is desired. The resolution of projection optics becomes so 
high that the numerical aperture of projection optics is so large that the exposure wavelength to be used is 
short. Therefore, exposure wavelength used with an aligner is short-wavelength-ized every year, and the 
numerical aperture of projection optics is also increasing. And although the exposure wavelength of the 
current mainstream is 248nm of KrF excimer laser, no less than 193nm of the ArF excimer laser of short 
wavelength is being put further in practical use. Moreover, in case it exposes, the depth of focus (DOF) as 
well as resolution becomes important. Resolution R and the depth of focus delta are expressed with the 
following formulas, respectively. 
R=kl and lambda/NA (1) 
delta=**k2 and lambda/NA 2 - (2) 

Here, the numerical aperture of projection optics, and kl and k2 is [ lambda of exposure wavelength and 
NA ] process multipliers. (1) In order to raise resolution R, when exposure wavelength lambda is shortened 
and numerical aperture NA is enlarged from a formula and (2) types, it turns out that the depth of focus delta 
becomes narrow. 
[0003] 

When the depth of focus delta becomes narrow too much, it becomes difficult to make a substrate front face 
agree to the image surface of projection optics, and there is a possibility that the focal margins at the time of 
exposure actuation may run short. Then, the immersion method which considers as the approach of 
shortening exposure wavelength substantially and making the depth of focus large, for example, is indicated 
by the following patent reference 1 is proposed. This immersion method expands the depth of focus by 
about n times while it improves resolution using filling between the inferior surface of tongue of projection 
optics, and substrate front faces with liquids, such as water and an organic solvent, forming an immersion 
field, and the wavelength of the exposure light in the inside of a liquid being set to 1/n in air (n being usually 
1.2 to about 1.6 at the refractive index of a liquid). 

[Patent reference 1] International public presentation^ 99th ] No. 49504 pamphlet 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 
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Since the above-mentioned photosensor (light sensing portion) has the light transmission section arranged at 
the image surface side of projection optics and is receiving light through the light transmission section, 
when the numerical aperture of projection optics increases and the incident angle (include angle which the 
beam of light and optical axis besides ** make) of exposure light becomes large by adoption of an 
immersion method etc., the flare of the light injected from the light transmission section also becomes large, 
and has a possibility that light cannot be received good. 
[0005] 

This invention is made in view of such a situation, and it aims at offering the aligner and the exposure 
approach of having the electric eye which can receive the light through projection optics good, and the 
device manufacture approach. 
[Means for Solving the Problem] 
[0006] 

In order to solve the above-mentioned technical problem, this invention has adopted the configuration of the 
following matched with drawing 1 shown in the gestalt of operation - drawing 26 . However, it does not 
pass over the sign with a parenthesis given to each element to instantiation of the element, and it does not 
limit each element. 
[0007] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure light 
(EL) through projection optics (PL) and a liquid (LQ) to the substrate (P) arranged at the image surface side 
of projection optics (PL) It has the electric eye (76 90) which receives the light which passed projection 
optics (PL) through the optical member (75) which has the light transmission section (71) arranged at the 
image surface side of projection optics (PL). It is characterized by filling the liquid (LQ) between an electric 
eye (76 90) and an optical member (75). 
[0008] 

In immersion exposure, in case the light which passed projection optics through the optical member 
arranged at the image surface side of projection optics is received by the electric eye, it is possible to 
irradiate light at an electric eye, where between projection optics and optical members is filled with a liquid, 
and to perform light-receiving actuation. According to this invention, the light which passed projection 
optics can be received good by the electric eye by filling a liquid also between the optical member and 
electric eye. That is, although the numerical aperture NA of projection optics improves by filling the space 
of Hazama of projection optics and an optical member with a liquid, according to the numerical aperture NA 
of this projection optics, it is necessary to also change the numerical aperture NA of the optical system of an 
electric eye. If the numerical aperture NA of an electric eye is not raised according to the numerical aperture 
NA of projection optics, either, the situation that the light which passed projection optics cannot be 
incorporated good occurs, and it becomes impossible that is, to receive an electric eye good. Therefore, an 
electric eye can receive the light through projection optics good by filling a liquid and raising the numerical 
aperture NA of the optical system of an electric eye also between an optical member and an electric eye, 
when raising the numerical aperture NA of projection optics by filling a liquid between projection optics and 
an optical member. 
[0009] 

Here, with an optical member, all the things that have the light transmission section are contained. 
[0010] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure light 
(EL) through projection optics (PL) to the substrate (P) arranged at the image surface side of projection 
optics (PL) It has the electric eye (76 90) which receives the light which passed projection optics (PL) 
through the optical member (75) which has the light transmission section (71) arranged at the image surface 
side of projection optics (PL). It is characterized by filling the liquid (LQ) between an electric eye (76 90) 
and an optical member (75). 
[0011] 

According to this invention, between an optical member and an electric eye, the numerical aperture NA of 
the optical system of an electric eye can be improved, and light-receiving actuation can be performed good 
by filling a liquid. The application to the dry aligner exposed without minding the liquid other than the 
application to an immersion aligner is also possible for the configuration which fills a liquid between the 
optical member of this invention, and an electric eye. 
[0012] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure light 
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(EL) through projection optics (PL) and a liquid (LQ) to the substrate (P) arranged at the image surface side 
of projection optics (PL) It has the photo detector (82) which receives the light which passed projection 
optics (PL) through the optical member (75) which has the light transmission section (71) arranged at the 
image surface side of projection optics (PL), and is characterized by the photo detector (82) being in contact 
with the optical member (71). 
[0013] 

According to this invention, when filling a liquid and raising the numerical aperture NA of projection optics 
substantially between projection optics and an optical member by arranging the photo detector of an electric 
eye so that an optical member may be touched, an electric eye can receive the light through projection optics 
good. 
[0014] 

In the aligner which exposes a substrate (P) when the aligner (EX) of this invention irradiates exposure light 
(EL) through projection optics (PL) and a liquid (LQ) to the substrate (P) arranged at the image surface side 
of projection optics (PL) It has the electric eye (76 90) which receives the light which passed projection 
optics (PL) through the optical member (75) which has the light transmission section (71) arranged at the 
image surface side of projection optics (PL), and is characterized by preparing the through hole (120 130) in 
the predetermined location of an optical member (75). 
[0015] 

Since the liquid of Hazama of projection optics and an optical member is movable through a through hole by 
having prepared the through hole in the optical member according to this invention (it escapes), the 
difference of the pressure of the liquid of Hazama of projection optics and an optical member and the 
pressure of the liquid of Hazama of an optical member and an electric eye does not arise, and it does not 
produce un-arranging — an optical member bends. Moreover, since the liquid is movable and the big 
pressure fluctuation of the liquid of Hazama of projection optics and an optical member is not produced 
through a through hole, either, inconvenient generating which fluctuates projection optics by the pressure 
fluctuation of a liquid (vibration) can be prevented. 
[0016] 

The device manufacture approach of this invention is characterized by using the aligner (EX) of the above- 
mentioned publication. Since an electric eye can receive the light through projection optics good according 
to this invention, where the optimal exposure conditions are set up based on the light-receiving result, 
accurate exposure processing can be performed, and the device which has the desired engine performance 
can be manufactured. 
[0017] 

Moreover, the exposure approach of this invention The optical member which has the light transmission 
section which is the exposure approach which exposes said substrate by irradiating exposure light on a 
substrate through projection optics, and has been arranged at the image surface side of the : aforementioned 
projection optics is minded. The exposure approach with which the liquid is filled between the; 
aforementioned electric eye and said optical member including exposing said substrate is offered by 
irradiating exposure light on a substrate through receiving the light which passed said projection optics by 
the electric eye, and; projection optics. 
[0018] 

Since the liquid is filled with this approach between the electric eye and the optical member, even if the 
numerical aperture of projection optics becomes large, the exposure light from the light transmission section 
can be received good. 
[Effect of the Invention] 
[0019] 

Since the light through projection optics can be received good by the electric eye according to this invention, 

where the optimal exposure conditions are set up based on the light-receiving result, accurate exposure 

processing can be performed. 

[Best Mode of Carrying Out the Invention] 

[0020] 

It explains referring to a drawing about the aligner concerning this invention hereafter. Drawing 1 is the 

outline block diagram showing 1 operation gestalt of the aligner concerning this invention. 

[0021] 

The mask stage MST where Aligner EX supports Mask M in drawing 1 The illumination-light study system 
IL which illuminates the mask M currently supported by the substrate stage PST which supports Substrate P, 
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and the mask stage MST with the exposure light EL The projection optics PL which carries out projection 
exposure of the pattern image of the mask M illuminated with the exposure light EL at the substrate P 
currently supported by the substrate stage PST It connected with the control unit CONT and control unit 
CONT which carry out generalization control of the actuation of the whole aligner EX, and has the storage 
MRY which memorized the various information about exposure processing. Furthermore, Aligner EX is 
equipped with the space image metering device 70 used for measurement of the image formation property 
(optical property) of projection optics PL. The space image metering device 70 is equipped with the electric 
eye 90 which receives the light (exposure light EL) which passed projection optics PL through the slit plate 
75 which has the slit section 71 arranged at the image surface side of projection optics PL. 
[0022] 

The aligner EX of this operation gestalt is an immersion aligner which applied the immersion method, in 
order to shorten exposure wavelength substantially, and to make the depth of focus large substantially, while 
improving resolution, and it is equipped with the liquid feeder style 1 0 which supplies Liquid LQ on 
Substrate P, and the liquid recovery device 20 in which the liquids LQ on Substrate P are collected. Aligner 
EX forms the immersion (locally) field AR 2 in the part on the substrate P which includes the projection 
field AR 1 of projection optics PL with the liquid LQ supplied from the liquid feeder style 10, while 
imprinting the pattern image of Mask M on Substrate P at least. Aligner EX fills Liquid LQ between the 
optical element 60 by the side of the tip of projection optics PL (image surface side), and the front face of 
Substrate P, and, specifically, exposes this substrate P by irradiating the exposure light EL through this 
projection optics PL, and Hazama's Liquid LQ and projection optics PL with Substrate P, and projecting the 
pattern image of Mask M on Substrate P. 
[0023] 

With this operation gestalt, carrying out a synchronized drive for being suitable (hard flow), as an aligner 
EX, the case where the scanning aligner (the so-called scanning stepper) which exposes a mutually different 
pattern [ in / for Mask M and Substrate P / a scanning direction ] formed in Mask M to Substrate P is used is 
made into an example, and it explains. Let [ the direction which is in agreement with the optical axis AX of 
projection optics PL ] a direction (non-scanning direction) perpendicular to X shaft orientations, Z shaft 
orientations, and X shaft orientations be Y shaft orientations for the direction of a synchronized drive of 
Mask M and Substrate P (scanning direction) in the following explanation in a flat surface perpendicular to 
Z shaft orientations and Z shaft orientations. Moreover, let the rotation (inclination) directions of the 
circumference of the X-axis, a Y-axis, and the Z-axis be thetaX, thetaY, and theta Z direction, respectively. 
In addition, a "substrate" here contains the reticle the "mask" had the device pattern by which contraction 
projection is carried out formed on a substrate including what applied the photoresist which is a 
photosensitive ingredient on the semi-conductor wafer. 
[0024] 

The illumination-light study system IL changes into the exposure light EL the flux of light (laser beam) LB 
injected from the light source 1, and illuminates the mask M currently supported by the mask stage MST 
with the exposure light EL. As an exposure light EL injected from the illumination-light study system IL, 
vacuum-ultraviolet light (VUV light), such as far-ultraviolet light (DUV light), such as the bright line (g 
line, h line, i line) of an ultraviolet area, KrF excimer laser light (wavelength of 248nm), etc. which are 
injected, for example from a mercury lamp, and ArF excimer laser light (wavelength of 193nm), F2 laser 
beam (wavelength of 157nm), etc. is used. ArF excimer laser light is used in this operation gestalt. 
[0025] 

Pure water is used for Liquid LQ in this operation gestalt. Pure water can penetrate not only ArF excimer 
laser light but far-ultraviolet light (DUV light), such as the bright line (g line, h line, i line) of an ultraviolet 
area, KrF excimer laser light (wavelength of 248nm), etc. which are injected from a mercury lamp. 
[0026] 

The light source 1 in this operation gestalt is an excimer laser which injects ArF excimer laser light 
(wavelength of 193nm), and has turning on and off, main wavelength, spectral half- width, a repeat 
frequency of the laser luminescence, etc. controlled by the control unit CONT. 
[0027] 

The illumination-light study system IL is equipped with the beam plastic surgery optical system 2, the 
optical integrator 3, the illumination system aperture diaphragm plate 4, the relay optical system 6 and 8, 
fixed-rriask-of-illuminator blind 7A, movable mask blind 7B, the mirror 9, and the condensing lens 30 
grade. Although a fly eye lens is used as an optical integrator 3 with this operation gestalt, you may be a rod 
mold (internal reflection mold) integrator or a diffracted-light study component. In the beam plastic surgery 
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optical system 2, in order to operate orthopedically so that incidence may be efficiently carried out to the 
optical integrator 3 in which the cross-section configuration of the laser beam LB by which pulse 
luminescence was carried out by the light source 1 was prepared behind [ optical-path ] this laser beam LB, 
the cylindrical lens, the beam expander, etc. are contained. The optical integrator (fly eye lens) 3 is arranged 
on the optical path of the laser beam LB injected from the beam plastic surgery optical system 2, and in 
order to illuminate Mask M by uniform illumination distribution, it forms the surface light source which 
consists of much point light sources (light source image), i.e., the secondary light source. 
[0028] 

Near the injection side focal plane of the optical integrator 3, the illumination system aperture-diaphragm 
plate 4 which consists of a disc-like member is arranged. It consists of the aperture diaphragm (usually 
diaphragm) and small circular opening which is an equiangular distance mostly, for example, becomes this 
illumination system aperture-diaphragm plate 4 from the usual circular opening, and the aperture diaphragm 
(small mho diaphragm) for making small the sigma value which is a coherence factor, the aperture 
diaphragm (zona-orbicularis diaphragm) of the shape of zona orbicularis for zona-orbicularis lighting, the 
deformation aperture diaphragm (quadrupole lighting diaphragm called SHRINC) that were made to carry 
out eccentricity of two or more openings to deformation light source methods, and have arranged are 
arranged. This illumination system aperture-diaphragm plate 4 rotates with the driving gears 31, such as a 
motor controlled by the control unit CONT, and, thereby, one of aperture diaphragms is alternatively 
arranged on the optical path of the exposure light EL. 
[0029] 

In addition, in this example, although the optical intensity distribution in the pupil surface of the 
illumination-light study system IL are adjusted using the illumination system aperture-diaphragm member 4, 
other optical system which is indicated by U.S. Pat. No. 6,563,567 may be used. 
[0030] 

On the optical path of the exposure light EL which passed the illumination system aperture diaphragm plate 
4, the beam splitter 5 with large transmission with a small reflection factor is arranged, further, the mask 
blinds 7A and 7B are made to intervene on the optical path of this back, and relay optical system (6 8) is 
arranged. Fixed-mask-of-illuminator blind 7A is arranged in the field slightly defocused from the 
conjugation side over the pattern side of Mask M, and rectangle opening which specifies the lighting field 
IA on Mask M is formed. Moreover, movable mask blind 7B in which the location and width of face of a 
direction corresponding to the non-scanning direction (Y shaft orientations) which intersects perpendicularly 
with a scanning direction (X shaft orientations) and this near this fixed-mask-of-illuminator blind 7A have 
adjustable opening, respectively is arranged, and exposure of an unnecessary part is prevented by restricting 
the lighting field I A further through that movable mask blind 7B at the time of initiation of scan exposure, 
and termination. Moreover, movable mask blind 7B is used also for a setup of the lighting field in the case 
of the space image measurement mentioned later with this operation gestalt. On the other hand, on the 
optical path of the exposure light EL reflected by the beam splitter 5 in the illumination-light study system 
IL, sensibility is good in a condenser lens 32 and a far-ultraviolet region, and in order to detect pulse 
luminescence of the light source 1, the integrator sensor 33 which consists of photo detectors, such as an 
PIN mold photodiode which has a high response frequency, is arranged. 
[0031] 

Thus, if an operation of the constituted illumination-light study system IL is explained briefly, after the 
cross-section configuration is orthopedically operated so that incidence may be carried out to the beam 
plastic surgery optical system 2 and incidence may be efficiently carried out to the back optical integrator 3 
here, incidence of the laser beam LB by which pulse luminescence was carried out from the light source 1 
will be carried out to the optical integrator 3. Thereby, the secondary light source is formed in the injection 
side focal plane (pupil surface of the illumination-light study system IL) of the optical integrator 3. After the 
exposure light EL injected from this secondary light source passes one on the illumination system aperture 
diaphragm plate 4 of aperture diaphragms, incidence of it is carried out to the beam splitter 5 with a small 
reflection factor with large transmission. After the exposure light EL which penetrated this beam splitter 5 
passes opening of the rectangle of fixed-mask-of-illuminator blind 7A, and movable mask blind 7B through 
the 1 st relay lens 6, it passes the 2nd relay lens 8 and a mirror 9 bends an optical path at a perpendicular 
lower part. The exposure light EL which had the optical path bent by the mirror 9 illuminates the lighting 
field IA on the mask M held in the mask stage MST by uniform illumination distribution through a 
condensing lens 30. 
[0032] 
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On the other hand, light is received by the integrator sensor 33 through a condenser lens 32, and the 
exposure light EL reflected by the beam splitter 5 is supplied to a control unit CONT through the signal 
processor with which the photo-electric-conversion signal of the integrator sensor 33 has non-illustrated a 
peak hold circuit and an A/D converter. With this operation gestalt, the measurement value of the integrator 
sensor 33 is used for light exposure control, and also it is used for count of the exposure to projection optics 
PL, and this exposure is used for calculation of the variation of the image formation property by 
illumination-light absorption of projection optics PL with a substrate reflection factor (it can also ask for this 
based on the output of an integrator sensor, and the output of a non-illustrated reflection factor monitor). 
With this operation gestalt, at the predetermined spacing, based on the output of the integrator sensor 33, an 
exposure is calculated by the control unit CONT, and the count result is memorized by Storage MRY as 
exposure hysteresis. 
[0033] 

A mask stage MST holds Mask M, is movable, for example, is fixing Mask M by vacuum adsorption (or 
electrostatic adsorption), the mask stage driving gear MSTD which non-contact support of the mask stage 
MST is carried out through the gas bearing (air bearing) which is non-contact bearing on the mask base 55, 
and contains a linear motor etc. ~ the inside of a flat surface perpendicular to the optical axis AX of 
projection optics PL, i.e., XY flat surface, — two-dimensional — very small to movable and theta Z direction 
- it is pivotable. And the mask stage MST has become movable about the mask base 55 top with the scan 
speed specified as X shaft orientations, and has the migration stroke of X shaft orientations to which the 
whole surface of Mask M can cross the optical axis AX of projection optics PL at least. 
[0034] 

The migration mirror 41 is formed on the mask stage MST. Moreover, the laser interferometer 42 is formed 
in the location which counters the migration mirror 41 . The location of the two-dimensional direction of the 
mask M on a mask stage MST and the angle of rotation (depending on the case, the angle of rotation of 
thetaX and the direction of thetaY is also included) of theta Z direction are measured on real time by the 
laser interferometer 42, and a measurement result is outputted to a control unit CONT. A control device 
CONT controls the location of the mask M currently supported by the mask stage MST by driving the mask 
stage driving gear MSTD based on the measurement result of a laser interferometer 42. 
[0035] 

Projection optics PL carries out projection exposure of the pattern of Mask M for the predetermined 
projection scale factor beta at Substrate P, it consists of two or more optical elements containing the optical 
element (lens) 60 prepared in the point by the side of Substrate P, and these optical elements are supported 
by Lens-barrel PK. In this operation gestalt, the projection scale factor beta of projection optics PL is the 
contraction system of 1/4 or 1/5. In addition, any of unit systems and an expansion system are sufficient as 
projection optics PL. Moreover, any of refractive media, a reflective system, and reflective refractive media 
are sufficient as projection optics PL. 
[0036] 

The optical element 60 of the point of the projection optics PL of this operation gestalt is held in the lens eel 
62, and the lens eel 62 holding the optical element 60 and the point of Lens-barrel PK are connected by the 
linkage 61. The liquid LQ of the immersion field AR 2 contacts an optical element 60. The optical element 
60 is formed with the fluorite. since compatibility of a fluorite with water is high — liquid contact surface 
60a of an optical element 60 ~ Liquid LQ can be mostly stuck on the whole surface. That is, since he is 
trying for compatibility with liquid contact surface 60a of an optical element 60 to supply the high liquid 
(water) LQ in this operation gestalt, the adhesion of liquid contact surface 60a of an optical element 60 and 
Liquid LQ can be high, and can fill certainly the optical path of Hazama of an optical element 60 and 
Substrate P with Liquid LQ. In addition, an optical element 60 may be a quartz with high compatibility with 
water. Moreover, hydrophilization (lyophilic-izing) processing is performed to liquid contact surface 60a of 
an optical element 60, and you may make it raise compatibility with Liquid LQ more. 
[0037] 

The substrate stage PST holds Substrate P, is movable and is constituted including X-Y stage 53 and Z tilt 
stage 52 carried on X-Y stage 53. Non-contact support of X-Y stage 53 is carried out through the gas 
bearing (air bearing) which is the non-contact bearing which is not illustrated above the top face of the stage 
base 54. the substrate stage driving gear PSTD which X-Y stage 53 (substrate stage PST) is in the condition 
by which non-contact support was carried out to the top face of the stage base 54, and contains a linear 
motor etc. — the inside of a flat surface perpendicular to the optical axis AX of projection optics PL, i.e., XY 
flat surface, — two-dimensional — minute to movable and theta Z direction — it is pivotable. Z tilt stage 52 is 
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carried on this X-Y stage 53, and the substrate holder 51 is carried on Z tilt stage 52. Substrate P is held by 
vacuum adsorption etc. with this substrate holder 51. Z tilt stage 52 is formed also in Z shaft orientations, 
the direction of thetaX, and the direction of thetaY movable by the actuator mentioned later. The substrate 
stage driving gear PSTD containing the above-mentioned actuator is controlled by the control unit CONT. 
The substrate stage PST performs positioning in X shaft orientations and Y shaft orientations of Substrate P 
while it controls the focal location (Z location) and tilt angle of Substrate P and doubles the front face of 
Substrate P with the image surface of projection optics PL by the automatic focus method and the auto 
leveling method. 
[0038] 

Moreover, on the substrate stage PST (substrate holder 51), the auxiliary plate 57 is formed so that Substrate 
P may be surrounded. The auxiliary plate 57 has the front face of the substrate P held at the substrate holder 
5 1 , and the flat surface of the almost same height. Also when exposing the edge field of Substrate P, Liquid 
LQ can be held under projection optics PL with the auxiliary plate 57. 
[0039] 

In addition, although the auxiliary plate 57 is formed only in the perimeter of the substrate holder 51, it can 
also arrange the auxiliary plate 57 also between the perimeter of the space image metering device 70, the 
substrate holder 51, and the space image metering device 70 so that the top face of the substrate stage PST 
may become almost flat-tapped. By doing in this way, even if the top face of the space image metering 
device 70 is smaller than the immersion field AR 2, Liquid LQ can be held under projection optics PL with 
the auxiliary plate 57. 
[0040] 

The migration mirror 43 is formed on the substrate stage PST (Z tilt stage 52). Moreover, the laser 
interferometer 44 is formed in the location which counters the migration mirror 43. The location of the two- 
dimensional direction of the substrate P on the substrate stage PST and an angle of rotation are measured on 
real time by the laser interferometer 44, and a measurement result is outputted to a control unit CONT. A 
control unit CONT positions the substrate P currently supported by the substrate stage PST by driving the 
substrate stage driving gear PSTD which contains a linear motor etc. based on the measurement result of a 
laser interferometer 44. 
[0041] 

Moreover, Aligner EX is equipped with the focal detection system 45 which detects the location of the front 
face of the substrate P currently supported by the substrate stage PST (substrate holder 51). The focal 
detection system 45 is equipped with floodlighting section 45 A which projects the flux of light for detection 
from the direction of slant through Liquid LQ on Substrate P, and light sensing portion 45B which receives 
the reflected light of said flux of light for detection reflected with Substrate P. The light-receiving result of 
the focal detection system 45 (light sensing portion 45B) is outputted to a control unit CONT. A control unit 
CONT can detect the positional information of Z shaft orientations of a substrate P front face based on the 
detection result of the focal detection system 45. Moreover, thetaX of Substrate P and the inclination 
information on the direction of thetaY are detectable by projecting two or more flux of lights for detection 
from floodlighting section 45A. In addition, as a configuration of the focal detection system 45, what is 
indicated by JP,6-283403,A etc., for example can be used. In addition, the flux of light for detection can be 
projected on a substrate P front face as a focal detection system 45, without minding Liquid LQ on the 
outside of the immersion field AR 2, and what receives the reflected light can also be used. 
[0042] 

the substrate stage driving gear PSTD with which a control device CONT contains Z location mechanical 
components 56A-56C mentioned later so that a focal gap may serve as zero based on the focal gap signal 
(defocusing signal), for example, S curve signal, from light sensing portion 45B at the time of scan exposure 
etc. — minding — the migration to Z shaft orientations of Z tilt stage 52 — and an inclination (rotation of 
thetaX and the direction of thetaY) is controlled two-dimensional. That is, a control device CONT performs 
the automatic focus and auto leveling which make the image formation side of projection optics PL, and the 
front face of Substrate P agree substantially by controlling migration of Z tilt stage 52 using the multipoint 
focus detection system 45. 
[0043] 

Moreover, near the tip of projection optics PL, the substrate alignment system 46 of an off axis method 
which detects the reference mark formed on the criteria member which is not illustrated [ which was 
prepared on the alignment mark on Substrate P or the substrate stage PST ] is formed. Moreover, near the 
mask stage MST, the mask alignment system 47 which detects the reference mark prepared in said criteria 
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member through Mask M and projection optics PL is formed. With this operation gestalt, the alignment 
sensor of an image-processing method and the so-called FIA (Field Image Alignment) system are used as 
this alignment system. In addition, as a configuration of the substrate alignment system 46, what is indicated 
by JP,4-65603,A, for example can be used, and what is indicated by JP,7-176468,A can be used as a 
configuration of the mask alignment system 47. 
[0044] 

Drawing 2 is the enlarged drawing showing the liquid feeder style 10, the liquid recovery device 20, and 
projection optics PL. Projection optics PL is equipped with the optical elements 64a-64j of two or more 
sheets (here ten sheets) held at Lens-barrel PK, and the optical element 60 held at the lens eel 62 by the side 
of the image surface of projection optics PL (Substrate P side). The part 64a and 64b, for example, optical 
elements, is constituted [ among the optical elements 64a-64j which constitute projection optics PL ] by two 
or more driver elements (for example, piezo-electric element etc.) 63 possible [ a minute drive ] in the 
optical-axis AX direction and the inclination direction over XY side, respectively. Moreover, among optical 
elements 64d and 64e and among optical elements 64f and 64g, the 1 st and 2nd sealing rooms 65 A and 65B 
made into the sealing condition, respectively are formed. A clean gas, for example, a dried air, is supplied to 
these 1st and 2nd sealing rooms 65 A and 65B through the pressure-regulator style 66 from the gas supply 
device in which it does not illustrate. 
[0045] 

The pressure-regulator style 66 which adjusts the pressure (internal pressure) of the gas inside the driver 
voltage (the amount of drives of a driver element) given to each driver element 63 and 1 st and 2nd sealing 
room 65A, and 65B is controlled by this operation gestalt by the image formation property control unit 67 
according to the command from a control unit CONT, and the image formation property of projection optics 
PL, for example, a curvature of field, distortion, a scale factor, etc. are amended by this. In addition, only a 
movable optical element like optical element 64a may constitute, the number of the movable optical 
elements of the image formation property adjustment device in which this image formation property is 
adjusted is also arbitrary, and it is good. However, what is necessary is just to define the number of movable 
optical elements according to the class of image formation property to be amended, since the number of 
movable optical elements corresponds to the class which can amend the image formation property of 
projection optics PL except a focus in this case. 
[0046] 

Z tilt stage 52 is supported by three Z location mechanical components 56A, 56B, and 56C (however, Z 
location mechanical-component 56C by the side of the space back un-illustrating) by three points on X-Y 
stage 53. Three actuator (for example, voice coil motor etc.) 59A to which these Z location mechanical 
components 56A-56C drive independently each supporting point of Z tilt stage 52 inferior surface of tongue 
in the direction of an optical axis of projection optics PL (Z direction), 59B and 59C (however, actuator 59C 
by the side of the space back in drawing 2 un-illustrating), It is constituted including the encoders 58 A, 58B, 
and 58C (however, encoder 58C by the side of the space back in drawing 2 un-illustrating) which detect the 
amount of drives of Z shaft orientations by Z location mechanical components 56A, 56B, and 56C of Z tilt 
stage 52 (variation rate from a criteria location). As encoders 58A-58C, linear encoders, such as optical or 
an electrostatic-capacity type, are used here, for example. The driving gear which drives Z tilt stage 52 with 
the above-mentioned actuators 56A, 56B, and 56C in the direction of thetaY, the inclination direction, i.e., 
thetaX, to the field (XY side) which intersects perpendicularly with the optical-axis AX direction (Z shaft 
orientations) and an optical axis, consists of these operation gestalten. Moreover, Z location mechanical- 
component 56A of Z tilt stage 52 measured with Encoders 58A-58C, The amount of drives of Z shaft 
orientations of each supporting point by 56B and 56C (the variation rate from a reference point amount) is 
outputted to a control unit CONT. A control unit CONT Based on the measurement result of the encoders 
58A-58C, the location and the amount of leveling (thetaX rotation, thetaY rotation) of Z shaft orientations of 
Z tilt stage 52 are calculated. 
[0047] 

In a predetermined period including the time of exposure processing, Liquid LQ is supplied between 
projection optics PL and Substrate P, it connected with the liquid feed zone 1 1 which can send out Liquid 
LQ, and the liquid feed zone 1 1 through the supply pipe 12, and the liquid feeder style 10 is equipped with 
the supply nozzle 13 which supplies the liquid LQ sent out from this liquid feed zone 1 1 on Substrate P. The 
supply nozzle 13 approaches the front face of Substrate P, and is arranged. The liquid feed zone 1 1 is 
equipped with the tank which holds Liquid LQ, the booster pump, etc., and supplies Liquid LQ on Substrate 
P through a supply pipe 12 and the supply nozzle 13. Liquid supply actuation of the liquid feed zone 1 1 is 
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controlled by the control unit CONT, and its control unit CONT is controllable in the liquid amount of 
supply per [ to the substrate P top by the liquid feed zone 1 1 ] unit time amount. In addition, Aligner EX 
does not necessarily need to be equipped with the tank of the liquid feeder style 10, the booster pump, etc., 
and they can also substitute at least for those parts a facility of the works in which Aligner EX is installed. 
[0048] 

The liquid recovery device 20 collects the liquids LQ of Hazama of projection optics PL and Substrate P in 
a predetermined period including the time of exposure processing, and is equipped with the recovery nozzle 
23 arranged by approaching the front face of Substrate P, and the liquid stripping section 21 connected to 
the recovery nozzle 23 through the recovery tubing 22. The liquid stripping section 21 is constituted 
including the vacuum system (aspirator) containing a vacuum pump, the tank which holds the collected 
liquid LQ, and the actuation is controlled by the control unit CONT. When the vacuum system of the liquid 
stripping section 21 drives, the liquids LQ on Substrate P are collected through the recovery nozzle 23. In 
addition, you may make it use the vacuum system of the works where Aligner EX is arranged as a vacuum 
system, without forming a vacuum pump in an aligner. Moreover, Aligner EX does not necessarily need to 
be equipped with the tank of the liquid recovery device 220, and a facility of the works in which Aligner EX 
is installed can also be substituted at least for those parts. 
[0049] 

In addition, it is desirable to specifically form the vapor-liquid-separation machine which separates the 
liquid LQ absorbed from the recovery nozzle 23 and a gas between the recovery nozzle 23 and a vacuum 
system in the middle of the recovery tubing 22. By the liquid stripping section (vacuum system) 21, in case 
suction recovery of the liquid LQ on Substrate P is carried out, since the situation of collecting Liquids LQ 
with the gas (air) of the perimeter may arise, by separating the liquid and gas which were collected from the 
recovery nozzle 23 with the vapor-liquid-separation vessel, Liquid LQ can flow into a vacuum system and 
inconvenient generating of the vacuum system breaking down can be prevented. The liquid LQ collected by 
the liquid stripping section 21 is discarded, for example, or is made clean, and is returned and reused by 
liquid feed zone 1 1 grade. 
[0050] 

In addition, the liquid feeder style 1 0 and the liquid recovery device 20 are separated and supported to 
projection optics PL. Thereby, vibration produced by the liquid feeder style 10 and the liquid recovery 
device 20 does not get across to projection optics PL. 
[0051] 

Drawing 3 is the top view showing physical relationship with the projection field AR 1 of the liquid feeder 
style 10 and the liquid recovery device 20, and projection optics PL. The projection field AR 1 of projection 
optics PL serves as the shape of a long and slender rectangle (the shape of a slit) at Y shaft orientations, 
three supply nozzles 13A-13C are arranged at the +X side, and two recovery nozzles 23 A and 23B are 
arranged at the -X side so that the projection field AR 1 may be inserted into X shaft orientations. And the 
supply nozzles 13A-13C are connected to the liquid feed zone 1 1 through a supply pipe 12, and the recovery 
nozzles 23 A and 23B are connected to the liquid stripping section 21 through the recovery tubing 22. 
Moreover, the supply nozzles 16A-16C and the recovery nozzles 26 A and 26B are arranged by the physical 
relationship turning around the supply nozzles 13A-13C and about 180 degrees of recovery nozzles 23 A and 
23B. The supply nozzles 13A-13C and the recovery nozzles 26A and 26B are arranged by turns by Y shaft 
orientations, the supply nozzles 16A-16C and the recovery nozzles 23 A and 23B are arranged by turns by Y 
shaft orientations, the supply nozzles 16A-16C are connected to the liquid feed zone 1 1 through a supply 
pipe 15, and the recovery nozzles 26 A and 26B are connected to the liquid stripping section 21 through the 
recovery tubing 25. 
[0052] 

Drawing 4 is the outline block diagram showing the space image metering device 70 used for measurement 
of the image formation property (optical property) of projection optics PL. The space image metering device 
70 is equipped with the electric eye 90 which receives the light which passed projection optics PL through 
the slit plate 75 which has the slit section 71 arranged at the image surface side of projection optics PL. The 
slit plate 75 is formed in Z tilt stage 52 by the side of the image surface of projection optics PL. The optical 
element 76 by which the electric eye 90 has been arranged in the Z tilt stage 52 interior in the location near 
the slit plate 75, The mirror 77 which bends the optical path of the light which passed the optical element 76, 
and the optical element 78 in which the light through a mirror 77 carries out incidence, The light 
transmission lens 79 which sends the light which passed the optical element 78 to the Z tilt stage 52 exterior, 
It was prepared in the Z tilt stage 52 exterior, and has the mirror 80 which bends the optical path of the light 
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from the light transmission lens 79, the light-receiving lens 81 which receives the light which passed the 
mirror 80, and the photosensor (photo detector) 82 which consists of an optoelectric transducer which 
receives the light through the light-receiving lens 81. 
[0053] 

The slit plate 75 is equipped with the reflective film 73 which consists of aluminum prepared in parts other 
than light-shielding film 72 in around the plane view rectangle-like glass plate member 74, the light- 
shielding film 72 which consists of chromium prepared in the top-face center section of the glass plate 
member 74, and its light-shielding film 72 (i.e., the top face of the glass plate member 74), and the slit 
section 71 which is the opening pattern formed in a part of light- shielding film 72. In the slit section 71, the 
glass plate member 74 which is a transparence member is exposed, and light can penetrate the slit section 
71. 

[0054] 

Heights 83 are formed in the location which adjoins the substrate holder 51 on the top face of Z tilt stage 52, 
and opening 84 is formed in the upper part of the heights 83. The slit plate 75 has become removable to the 
opening 84 of heights 83, and is inserted in from the upper part in the condition of plugging up the opening 
84. 

[0055] 

As a formation ingredient of the glass plate member 74, good penetrable synthetic quartz or a penetrable 
good fluorite to ArF excimer laser light or KrF excimer laser light etc. is used. In addition, a refractive index 
[ as opposed to 1.56 and KrF excimer laser light in the refractive index to the ArF excimer laser light of 
synthetic quartz ] is about 1.51. 
[0056] 

The optical element 76 is arranged under the slit section 71 in the Z tilt stage 52 interior, and is held by the 
attachment component 85. The attachment component 85 holding an optical element 76 is attached in 
internal-surface 83 A of heights 83. The light which passed the optical element 76 arranged to the Z tilt stage 
52 interior passes an optical element 78, after being able to bend the optical path by the mirror 77. The light 
which passed the optical element 78 is sent out to the exterior of Z tilt stage 52 with the light transmission 
lens 79 currently fixed to the +X side side attachment wall of Z tilt stage 52. The light sent out to the Z tilt 
stage 52 exterior with the light transmission lens 79 is led to the light-receiving lens 81 by the mirror 80. 
The photosensor 82 arranged above the light-receiving lens 81 and its light-receiving lens 81 maintains 
position relation, and is contained by the case 86. The case 86 is being fixed near [ which was established in 
the top face of the stage base 54 through the attachment member 87 ] the upper limit section of a stanchion 
88. 

[0057] 

In addition, the mirror 77, the optical element 78, and the light transmission lens 79 grade are removable to 
Z tilt stage 52. Moreover, the stanchion 88 which supports the case 86 which contained the light-receiving 
lens 81 and the photosensor 82 is removable to the stage base 54. 
[0058] 

A detectable optoelectric transducer with a sufficient precision (photo detector), for example, a 
photomultiplier tube etc., (PMT, photomultiplier tube) is used for a photosensor 82 in a feeble light. The 
photo-electric-conversion signal from a photosensor 82 is sent to a control unit CONT through a signal 
processor. 
[0059] 

Drawing 5 is drawing showing the condition of measuring the image formation property of projection optics 
PL using the space image metering device 70. As shown in drawing 5 , Liquid LQ is poured using the liquid 
feeder style 1 0 and the liquid recovery device 20 between the optical element 60 by the side of the tip of 
projection optics PL (image surface side), and the slit plate 75 in the condition of having made projection 
optics PL and the slit plate 75 countering during measurement of the image formation property of projection 
optics PL. And the light (exposure light EL) which minded projection optics PL and Liquid LQ between the 
optical element 60 of projection optics PL and the slit plate 75 where Liquid LQ is filled is irradiated by the 
slit plate 75 which constitutes the space image metering device 70. Moreover, the field positional 
information of top-face 75A of the slit plate 75 at this time is detectable using the focal detection system 45. 
[0060] 

The important section expanded sectional view showing the slit plate 75 and about 76 optical element by 
which drawing 6 has been arranged to the heights 83 interior among the space image metering devices 70, 
and drawing 7 are the top views which looked at the slit plate 75 from the upper part. In addition, in drawing 
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6 , the electric eye 90 is simplified and illustrated and only the optical element 76 arranged on the optical 
path of light at the location nearest to the slit plate 75 among two or more optical elements which constitute 
an electric eye 90, and a member, and the photosensor 82 which receives the light which passed the optical 
element 76 are illustrated. In the space image metering device 70 shown in drawing 6 , Liquid LQ is filled 
between the slit plate 75 and the electric eye 90. In this operation gestalt, Liquid LQ is filled between the 
inferior surface of tongue of the slit plate 75 by which fitting is carried out to the opening 84 of heights 83, 
and the optical element 76 arranged in the location nearest to the slit plate 75 among two or more optical 
elements (optical member) arranged on the optical path of an electric eye 90. The optical element 76 is held 
in the lower part location of the slit plate 75 at the attachment component 85 attached in internal-surface 
83A of heights 83, and Liquid LQ is filled in the space SP surrounded by the slit plate 75, the attachment 
component 85, and the optical element 76. In this operation gestalt, the optical element 76 is constituted by 
the plano-convex lens, turns the flat side up and is arranged. And inner base 85 A of an attachment 
component 85 and top-face (flat side) 76 A of an optical element 76 are almost flat-tapped. Moreover, an 
attachment component 85 is formed in a cross-sectional-view abbreviation facing-up U shape, lateral- 
surface 85B of the attachment component 85 and internal- surface 83 A of heights 83 are close, and the seal 
members 91, such as an O ring, are formed between upper limit side (plane of composition with slit plate 
75) 85C of an attachment component 85, and the slit plate 75. Un-arranging [ which the liquid LQ filled in 
Space SP reveals outside by this ] is prevented. 
[0061] 

The attachment component 85 holding the slit plate 75 and an optical element 76 is removable to internal- 
surface 83 A of heights 83. In case an attachment component 85 is attached, from the opening 84 of heights 

83, the attachment component 85 holding an optical element 76 is inserted in the heights 83 interior (the slit 
plate 75 is not attached at this time), and an attachment component 85 and internal-surface 83 A of heights 
83 are fixed by the non-illustrated holddown member. Subsequently, the slit plate 75 is inserted in opening 

84. The attachment component 85 in case an attachment component 85 is removed, after removing the slit 
plate 75 from opening 84 on the other hand 

What is necessary is just to draw out through opening 84. 
[0062] 

Moreover, Aligner EX is equipped with the liquid feeder 100 which supplies Liquid LQ to the space SP of 
Hazama of the slit plate 75 and the optical element 76 of an electric eye 90, and the liquid recovery system 
104 which collects the liquids LQ of the space SP. The feeder current way 102 linked to Space SP is formed 
in heights 83 and the wall by the side of +X of an attachment component 85, and the recovery passage 106 
linked to Space SP is formed in the wall by the side of -X. Moreover, the end section of a supply pipe 101 is 
connected to the liquid feeder 100, and the other end of a supply pipe 101 is connected to the feeder current 
way 102 through the joint 103. The end section of the recovery tubing 105 is connected to the liquid 
recovery system 104, and the other end of the recovery tubing 105 is connected to the recovery passage 106 
through the joint 107. Moreover, the bulbs 101 A and 105 A which open and close the passage in the middle 
of [ each ] a supply pipe 101 and the recovery tubing 105 are formed. Actuation of the liquid feeder 100, the 
liquid recovery system 104, and Bulbs 101 A and 105 A is controlled by the control unit CONT, and a control 
unit CONT is controlling these and performing the supply and recovery of Liquid LQ to Space SP, and fills 
Space SP with Liquid LQ. 
[0063] 

As shown in drawing 7 , the slit plate 75 is equipped with the reflective film 73 which consists of aluminum 
prepared in parts other than light-shielding film 72 in around the light-shielding film 72 which consists of 
chromium prepared in the top-face center section of the plane view rectangle-like glass plate member 74, 
and its light-shielding film 72 (i.e., the top face of the glass plate member 74), and the slit section 71 which 
is the opening pattern formed in a part of light-shielding film 72. In the slit section 71, the glass plate 
member 74 which is a transparence member is exposed, and light can penetrate the slit section 71. The slit 
section 71 is the slit of the shape of a rectangle which makes Y shaft orientations a longitudinal direction 
(the shape of a rectangle), and has predetermined width-of-face 2D. 
[0064] 

Next, the procedure which measures the image formation property of projection optics PL using the space 

image metering device 70 mentioned above is explained. 

[0065] 

It faces measuring a space image (projection image), a control device CONT moves on the substrate stage 
PST, and projection optics PL and the slit plate 75 are made to counter (that is, it changes into the condition 
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which shows in drawing 5 ). And Liquid LQ is filled using the liquid feeder style 10 and the liquid recovery 
device 20 between the optical element 60 of the point of projection optics PL, and the slit plate 75. In 
parallel to this, a control unit CONT fills Liquid LQ between the optical element 76 of an electric eye 90, 
and the slit plate 75 using the liquid feeder 100 and the liquid recovery system 104 (or forward [ the ] or 
after). Here, in the following explanation, the immersion field formed with the liquid LQ filled between "the 
1st immersion field LA 1", the slit plate 75, and the electric eye 90 (optical element 76) in the immersion 
field formed of LQ filled between projection optics PL and the slit plate 75 is suitably called "the 2nd 
immersion field LA 2." 
[0066] 

The mask M equipped with the measurement mark mentioned later is supported by the mask stage MST at 
the time of measurement of a space image. A control unit CONT illuminates Mask M with the exposure 
light EL by the illumination-light study system IL. The light (exposure light EL) through the liquid LQ of 
said measurement mark, projection optics PL, and the 1st immersion field LA 1 is irradiated by the slit plate 
75. Incidence of the light which passed the slit section 71 of the slit plate 75 is carried out to an optical 
element 76 through the liquid LQ of the 2nd immersion field LA 2. 
[0067] 

Since the numerical aperture NA of projection optics improves with the liquid LQ of the 1st immersion field 
LA 1 of projection optics PL and the slit plate 75, if the numerical aperture NA of the optical element 76 of 
an electric eye 90 is not raised according to the numerical aperture NA of projection optics PL, either, it 
becomes impossible for an optical element 76 to incorporate the light which passed projection optics PL 
good (all), and to receive light good. Then, the optical element 76 of an electric eye 90 can incorporate the 
light through projection optics PL good by filling Liquid LQ and raising the numerical aperture NA of the 
optical element 76 of an electric eye 90 also between the slit plate 75 and the optical element 76 of an 
electric eye 90, when raising the numerical aperture NA of projection optics PL like this operation gestalt by 
filling Liquid LQ between projection optics PL and the slit plate 75. 
[0068] 

An optical element 76 condenses the light through the 2nd immersion field LA 2. The light condensed by 
the optical element 76 is drawn by the exterior of the substrate stage PST through a mirror 77, an optical 
element 78, and the light transmission lens 79. And the light drawn by the exterior of the substrate stage 
PST has an optical path bent by the mirror 80, and is received by the photosensor 82 through the light- 
receiving lens 81, and the photo-electric-conversion signal (quantity of light signal) according to the light 
income is outputted to a control unit CONT through a signal processor from the photosensor 82. 
[0069] 

Since measurement of the projection image (space image) of a measurement mark is performed by the slit 
scan method, with this operation gestalt, the light transmission lens 79 will move to the light-receiving lens 
81 and a photosensor 82 in that case, so that it may mention later. So, in the space image metering device 
70, the magnitude of each lens and a mirror 80 is set up so that all the light through the light transmission 
lens 79 which moves within the limits of predetermined may carry out incidence to the light-receiving lens 
81. 

[0070] 

In the space image metering device 70, since the photosensor 82 is formed in the predetermined location of 
the exterior of the substrate stage PST, it is controlled in the range in which the effect affect the 
measurement precision of the laser interferometer 44 resulting from generation of heat of a photosensor 82 
etc. is possible. Moreover, since the exterior and the interior of the substrate stage PST are not connected by 
a light guide etc., the drive precision of the substrate stage PST is not influenced like [ when the exterior and 
the interior of the substrate stage PST are connected by the light guide ]. Of course, when the effect of heat 
etc. can be disregarded or eliminated, a photosensor 82 may be formed in the interior of the substrate stage 
PST. That is, the part may be prepared in the substrate stage PST among two or more optical elements and 
the photo detectors which constitute an electric eye 90, and all may be prepared in the substrate stage PST. 
[0071] 

In this operation gestalt, the liquid LQ used for "the 1st immersion field LA 1 11 and the "2nd immersion field 
LA 2" may use a class which may use the liquid of the same kind or is different, especially the liquid with 
which refractive indexes differ to exposure light. It is suitable for especially the liquid used for "the 1st 
immersion field LA 1 " to choose in consideration of NA or the refractive index of an optical element 
prepared at the tip of projection optics, and, on the other hand, the liquid used for "the 2nd immersion field 
LA 2" can be chosen in consideration of the refractive index of the glass plate member 74, and/or the 
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dimension and refractive index of an optical element 76. 
[0072] 

In addition, although the example which applied the space image metering device 70 which filled Liquid LQ 
with this operation gestalt between the slit plate 75 and the electric eye 90 (optical element 76) to the 
immersion aligner was explained, the space image metering device 70 (electric eye 90) concerning this 
invention is applicable also about the dry aligner (usually aligner) exposed without filling Liquid LQ 
between projection optics PL and Substrate P. In case a space image is measured in a dry aligner The ** 
which does not fill Liquid LQ with the condition of having made projection optics PL and the slit plate 75 
countering, between projection optics PL and the slit plate 75, Where Liquid LQ is filled between the slit 
plate 75 and the optical element 76 of an electric eye 90, the exposure light EL which minded projection 
optics PL (where the 2nd immersion field LA 2 is formed without forming the 1st immersion field LA 1) is 
irradiated by the slit plate 75. Since the optical element 76 of an electric eye 90 improves numerical aperture 
NA with the liquid LQ filled between the slit plate 75 and the optical element 76, it can receive light good 
also in a dry aligner equipped with projection optics with large (for example, NA> 0.9) numerical aperture 
NA. Moreover, even if it, for example, makes the optical element 76 of an electric eye 90 close to the slit 
plate 75, the light which passed projection optics PL can be received good, and the effectiveness that the 
electric-eye 90 whole is miniaturizable is acquired. 
[0073] 

In addition, the configuration of filling Liquid LQ with this operation gestalt to Space SP at the time of 
manufacture of Aligner EX, without using the liquid feeder 100 and the liquid recovery system 104 although 
Liquid LQ is filled with performing supply and recovery of Liquid LQ using the liquid feeder 1 00 and the 
liquid recovery system 104 to the space SP of Hazama of the slit plate 75 and an optical element 76 is also 
possible, in this case » for example, the exchange which removed the slit plate 75 from heights 83 (Z tilt 
stage 52), and you may make it exchange the liquid LQ of Space SP periodically, and was excellent in shelf 
life as a liquid LQ — an unnecessary liquid may be used. On the other hand, it is possible to fill the liquid 
LQ always fresh (for it to be pure) to Space SP with performing supply and recovery of Liquid LQ using the 
liquid feeder 1 00 and the liquid recovery system 1 04. In addition, liquid supply actuation of the liquid feeder 
1 00 and the liquid recovery system 1 04 and liquid recovery actuation may be stopped during measurement 
of the space image metering device 70. Moreover, in case the attachment component 85 which held the slit 
plate 75 and the optical element 76, for example is removed from heights 83 (Z tilt stage 52), after the liquid 
recovery system 104 recovers the liquid LQ of Space SP, an attachment-and-detachment activity can be 
done by removing the attachment component 85 holding the slit plate 75 or an optical element 76, without 
leaking Liquid LQ. 
[0074] 

in addition, the ** which does not fill Liquid LQ between the slit plate 75 and an electric eye 90 (optical 
element 76) — between the slit plate 75 and electric eyes 90 (optical element 76) — Liquid LQ and 
abbreviation — the light transmission nature member (an optical member, glass member) which has the same 
refractive index may be arranged. As such a light transmission nature member, a quartz and a fluorite are 
mentioned, for example. The liquid LQ in this operation gestalt is pure water, and the refractive index of the 
pure water to ArF excimer laser light is called about 1 .44. On the other hand, the refractive index of the 
quartz to ArF excimer laser light is called about 1 .56. Therefore, the light transmission member which 
consists of a quartz between the slit plate 75 and an optical element 76 may be arranged instead of forming 
the 2nd immersion field LA 2 with Liquid (pure water) LQ. 
[0075] 

Hereafter, it explains, referring to drawing 5 etc. about an example of space image measurement actuation 
using the space image metering device 70. As mentioned above, drawing 5 is drawing showing the condition 
of measuring the space image. The thing in which the measurement mark of dedication was formed etc. is 
used for the mask for device manufacture used for the thing only for space image measurement, or 
manufacture of a device as a mask M at the time of space image measurement. Moreover, the mark plate 
(fiducial mark plate) of the immobilization which consists of a mask and a glass ingredient of this quality of 
the material may be formed in a mask stage MST instead of these masks, and what formed the measurement 
mark in this mark plate may be used. 
[0076] 

The mark PMx for measurement the ratio (duty ratio) of the width of face of the Rhine section which has 
periodicity, and the width of face of the tooth-space section becomes [ mark ] X shaft orientations from 
Rhine of 1 :1 and a tooth-space (last shipment) mark at a position, and the measurement mark PMy the duty 
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ratio which has periodicity becomes [ mark ] Y shaft orientations from the last shipment mark of 1 : 1 
approach mutually, and is formed in Mask M. These measurement marks PMx and PMy consist of a Rhine 
pattern of the same line breadth. Moreover, as shown in the slit plate 75 which constitutes the space image 
metering device 70 at drawing 8 (a), slit section 71y of predetermined width-of-face 2D prolonged in slit 
section 71 x and X shaft orientations of predetermined width-of-face 2D prolonged in Y shaft orientations is 
formed by position relation as shown in drawing 8 (a). Thus, although two or more slit sections 71 x and 71y 
etc. are formed in the slit plate 75 in fact, on behalf of these slit section, it is illustrated by drawing 1 - 
drawing 7 as the slit section 71. 
[0077] 

For example, movable mask blind 7B shown in drawing 1 by the control device CONT is driven through a 
non-illustrated blind driving gear in measurement of the space image of the measurement mark PMx, and it 
is restricted to the predetermined field to which the lighting field of the exposure light EL contains a 
measurement mark PMx part. If luminescence of the light source 1 is started by the control unit CONT and 
the exposure light EL is irradiated by the measurement mark PMx in this condition, the light (exposure light 
EL) diffracted and scattered about by the measurement mark PMx will be refracted according to projection 
optics PL, and the space image (projection image) of the measurement mark PMx will be formed in the 
image surface of projection optics PL. At this time, the substrate stage PST shall be established in the 
location where space image PMx 1 of the measurement mark PMx is formed in the +X side (or the -X side) of 
slit section 71 x on the slit plate 75, as shown in drawing 8 (a). 
[0078] 

And as the substrate stage PST is shown by the arrow head Fx in drawing 8 (a) with the basis of directions 
of a control device CONT, and the substrate stage driving gear PSTD, when it drives in the direction of +X, 
slit section 71 x are scanned by X shaft orientations to space image PMx 1 . During this scan, the light 
(exposure light EL) which passes slit section 71x is received with a photosensor 82 through the mirror 80 
and the light-receiving lens 81 of the light-receiving optical system in the substrate stage PST (Z tilt stage 
52), and the substrate stage PST exterior, and that photo-electric-conversion signal is supplied at a signal 
processor. In a signal processor, predetermined processing is performed to the photo-electric-conversion 
signal, and the signal on the strength [ optical ] corresponding to space image PMx 1 is supplied to a control 
unit CONT. In addition, in order to suppress the effect by dispersion in the luminescence reinforcement of 
the exposure light EL from the light source 1 with a signal processor in this case, the signal which 
standardized the signal from a photosensor 82 with the signal of the integrator sensor 33 shown in drawing 1 
is supplied to a control unit CONT. An example of the photo-electric-conversion signal (signal on the 
strength [ optical ]) acquired in the case of the above-mentioned space image measurement is shown in 
drawing 8 (b). 
[0079] 

In addition, a measurement mark can be suitably defined according to an image formation property, 

measurement precision, etc. not only an above-mentioned mark but for measurement. 

[0080] 

When measuring the space image of the measurement mark PMy, the photo-electric-conversion signal 
(signal on the strength [ optical ]) corresponding to the space image of the measurement mark PMy can be 
acquired by establishing the substrate stage PST in the location where the space image of the measurement 
mark PMy is formed in the +Y side (or the -Y side) of slit section 71 y on the slit plate 75, and performing 
measurement by the same slit scan method as the above. 
[0081] 

The measurement for acquiring image formation property coordinating information etc. is faced. First, 
driving every one optical elements 64a and 64b of projection optics PL in the case of initial adjustment 
Moreover, changing every one pressure of the 1st and 2nd sealing rooms 65 A and 65B the focus of 
projection optics PL, and other predetermined image formation properties (for example, a curvature of field 
— ) At least one of many aberration, such as a scale factor, distortion, comatic aberration, and spherical 
aberration As it mentions later, it measures using the space image metering device 70, and the amount of 
drives of optical elements 64a and 64b and the image formation property variation to the pressure variation 
in the 1st and 2nd sealing rooms 65 A and 65B are calculated. 
[0082] 

Hereafter, the detection approach of the best focus location of projection optics PL is explained as an 
example of measurement actuation of an image formation property. In this case, a usual diaphragm of the 
illumination system aperture-diaphragm plate 4 shall be chosen as a prerequisite, and lighting conditions 
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shall usually be set up as lighting conditions. The mask M which had the measurement mark PMx (or PMy) 
which consists of line breadth of 1 micrometer and a last shipment pattern of 50% of duty ratio formed is 
used for detection of a best focus location. First, Mask M is loaded to a mask stage MST by non-illustrated 
loader equipment. Next, a control unit CONT moves through the mask stage driving gear MSTD in a mask 
stage MST so that the measurement mark PMx on Mask M may be mostly in agreement on the optical axis 
of projection optics PL. Next, a control unit CONT carries out drive control of the movable mask blind 7B, 
and specifies a lighting field so that the exposure light EL may be irradiated by only the measurement mark 
PMx part. In this condition, a control unit CONT irradiates the exposure light EL at Mask M, and it 
performs space image measurement of the measurement mark PMx with a slit scan method like the above- 
mentioned using the space image metering device 70, scanning the substrate stage PST to X shaft 
orientations. Under the present circumstances, a control device CONT memorizes a multiple-times repeat 
and the signal (photo-electric-conversion signal) of each time on the strength [ optical ] for space image 
measurement of the measurement mark PMx to Storage MRY, changing the location (namely, location of Z 
tilt stage 52) of Z shaft orientations of the slit plate 75 by the predetermined step pitch through the substrate 
stage driving gear PSTD. In addition, change of the location of Z shaft orientations of the above-mentioned 
slit plate 75 is performed by controlling Actuators 59A, 59B, and 59C based on the measurement value of 
the encoders 58A, 58B, and 58C of Z tilt stage 52. And a control unit CONT carries out the Fourier 
transform of two or more signals (photo-electric-conversion signal) on the strength [ optical ] acquired by 
said repeat, respectively, and searches for the contrast which is the gain of each primary frequency 
component and zero-order frequency component. And a control device CONT detects Z location (namely, 
location of Z shaft orientations of the slit plate 75) of Z tilt stage 52 corresponding to the signal on the 
strength [ optical ] with which that contrast serves as max, and determines this location as a best focus 
location of projection optics PL. Since contrast changes sensitively according to a focal location (the amount 
of defocusing), it can measure the best focus location of projection optics PL often [ precision ] and easily 
(decision). A control device CONT performs the focal calibration which is resetting (proofreading) of the 
detection zero (detection origin/datum) of the focal detection system 45 based on the best focus location for 
which it asked. Thereby, the predetermined side on the substrate stage PST (for example, a substrate P front 
face or slit plate 75 front face) can be henceforth positioned in a location [****] optically with the datum 
level of Mask M by the focal detection system 45. 
[0083] 

In addition, although the amplitude of the frequency component of the secondary high order more than real 
number is generally small and the amplitude to an electric noise and an optical noise may fully be unable to 
be taken, in being satisfactory in respect of a S/N ratio (signal-noise ratio), even if it observes change of the 
gain of a high order frequency component, it can ask for a best focus location. In addition, detection of a 
best focus location is possible not only by the approach using the contrast mentioned above but the 
technique of detecting Z location (focal location) where the differential value of a signal on the strength 
[ optical ] serves as max. 
[0084] 

Moreover, although how (slit scan method) to make the slit section 71 (slit plate 75) scan in the 
predetermined direction within XY flat surface was explained when measuring the best focus location of 
projection optics PL here Form the space image of measurement marks, such as an isolated line mark, on the 
image surface of projection optics PL, and to this space image, the slit section 71 (slit plate 75) so that a 
relative seem may be carried out in the optical-axis AX direction (Z shaft orientations) The slit plate 75 (Z 
tilt stage 52) may be scanned in accordance with Z shaft orientations in the predetermined stroke range 
centering on a best focus location (scan). And it asks for a best focus location based on the signal on the 
strength [ optical ] at that time (peak value). In this case, it is desirable to use the measurement mark used as 
a dimension whose space image of a measurement mark corresponds with the configuration of the slit 
section 71 (71x or 71y) mostly on the image surface, and a configuration. If such space image measurement 
is performed, a signal on the strength [ optical ] as shown in drawing 9 can be acquired. In this case, by 
finding the location of the peak of the signal wave form of this signal on the strength [ optical ] directly, it is 
good also considering Z location of that point as a best focus location Z0, or a signal on the strength 
[ optical ] is sliced with the predetermined slice level line SL, and it is good also considering Z location of 
the middle point of two intersections of a signal on the strength [ optical ] and the slice level line SL as a 
best focus location Z0. Anyway, by this approach, since a best focus location is detectable only by scanning 
the slit plate 75 once to Z shaft orientations, a throughput can be improved. 
[0085] 
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Next, the detection approach of the image surface configuration (curvature of field) of projection optics PL 
is explained as an example of measurement actuation of an image formation property. On the occasion of 
detection of this curvature of field, the mask Ml which had the measurement marks PMl-PMn of the same 
dimension [ as said measurement mark PMx ] same period formed in pattern space PA as shown in drawing 
10 as an example is used. After a mask Ml is loaded to a mask stage MST, a control unit CONT moves 
through the mask stage driving gear MSTD in a mask stage MST so that the measurement mark PMk which 
exists in the center of a mask Ml may be mostly in agreement on the optical axis of projection optics PL. 
That is, positioning to the reference point of a mask Ml is performed. When positioning to this reference 
point is performed, all the measurement marks PMl-PMn shall be located in the visual field of projection 
optics PL. Next, a control unit CONT carries out drive control of the movable mask blind 7B, and specifies 
a lighting field so that the exposure light EL may be irradiated by only measurement mark PM1 part. In this 
condition, a control unit CONT irradiates the exposure light EL at a mask Ml, detects space image 
measurement of the measurement mark PM 1, and the best focus location of projection optics PL using the 
space image metering device 70 with a slit scan method like the above-mentioned, and memorizes that result 
to Storage MRY. After detection of the best focus location using the measurement mark PM 1 is completed, 
a control unit CONT carries out drive control of the movable mask blind 7B, and specifies a lighting field so 
that the exposure light EL may be irradiated by only measurement mark PM2 part. In this condition, a slit 
scan method detects space image measurement of the measurement mark PM 2, and the best focus location 
of projection optics PL like the above, and that result is memorized to Storage MRY. Henceforth, like the 
above, changing a lighting field, about the measurement marks PM3-PMn, it repeats detection of space 
image measurement and the best focus location of projection optics PL, and a control unit CONT performs 
it. And a control device CONT computes the curvature of field of projection optics PL by performing a 
predetermined statistical procedure based on each best focus locations Zl, Z2, — , Zn obtained by these. 
[0086] 

Moreover, in case the spherical aberration of projection optics PL is detected, the mask M2 shown in 
drawing 1 1 is used. The measurement marks PM1 and PM2 of the direction of a Y-axis in pattern space PA 
of the mask M2 shown in drawing 1 1 which is two predetermined distance ****** mostly at X shaft 
orientations are formed in the center. The measurement mark PM 1 is the last shipment pattern of the same 
dimension [ as the measurement mark PMx mentioned above ] same period. Moreover, the measurement 
mark PM 2 is the last shipment pattern located in a line with X shaft orientations the period (for example, 
about 1 .5 to 2 times of the period (mark pitch) of the measurement mark PM 1) from which the Rhine 
pattern of the same dimension as the measurement mark PMx differs. After loading a mask M2 to a mask 
stage MST, a control unit CONT moves through the mask stage driving gear MSTD in a mask stage MST so 
that the measurement mark PM 1 on a mask M2 may be mostly in agreement on the optical axis of 
projection optics PL. Next, a control unit CONT carries out drive control of the movable mask blind 7B, and 
specifies a lighting field so that the exposure light EL may be irradiated by only measurement mark PM1 
part. In this condition, a control unit CONT irradiates the exposure light EL at a mask M2, like the above- 
mentioned, detects space image measurement of the measurement mark PM 1 , and the best focus location of 
projection optics PL using the space image metering device 70 with a slit scan method, and memorizes that 
result to Storage MRY. After detection of the best focus location using the measurement mark PM 1 is 
completed, a control unit CONT carries out predetermined distance migration of the mask stage MST in the 
direction of -X through the mask stage driving gear MSTD so that the exposure light EL may be irradiated 
by the measurement mark PM 2. In this condition, like the above, a slit scan method detects space image 
measurement of the measurement mark PM 2, and the best focus location of projection optics PL, and that 
result is memorized to Storage MRY. Based on a difference with each best focus locations Zl and Z2 
obtained from these, a control unit CONT computes the spherical aberration of projection optics PL by the 
operation. 
[0087] 

Moreover, in case the scale factor and distortion of projection optics PL are detected, the mask M3 shown in 
drawing 12 is used. A total of five measurement marks BM1-BM5 which consist of square marks of 120- 
micrometer angle (it is 30-micrometer angle in one 1/4 time the projection scale factor of this on the slit 
plate 75) are formed in the parts of the core of pattern space PA of the mask M3 shown in drawing 12 , and 
four corners. After loading a mask M3 to a mask stage MST, a control unit CONT moves through the mask 
stage driving gear MSTD in a mask stage MST so that the core of the measurement mark BM 1 which exists 
in the center on a mask M3 may be mostly in agreement on the optical axis of projection optics PL. That is, 
positioning to the reference point of a mask M3 is performed. Where positioning to this reference point is 
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performed, all the measurement marks BM1-BM5 shall be located in the visual field of projection optics PL. 
Next, a control unit CONT carries out drive control of the movable mask blind 7B, and specifies a lighting 
field so that only a somewhat larger rectangle field part than the measurement mark BM 1 whose exposure 
light EL includes the measurement mark BM 1 may irradiate. In this condition, a control unit CONT 
irradiates the exposure light EL at a mask M3. Thereby, the space image of the measurement mark BM 1, 
i.e., the mark image of the shape of a square of about 30-micrometer angle, is formed. In this condition, a 
control device CONT performs space image measurement of the measurement mark BM 1 using the space 
image metering device 70, scanning the substrate stage PST to X shaft orientations through the substrate 
stage driving gear PSTD, and memorizes the signal on the strength [ optical ] acquired by that measurement 
to Storage MRY. Next, a control unit CONT asks for the image formation location of the measurement mark 
BM 1 based on the acquired signal on the strength [ optical ] by the well-known technique of phase 
detection or the well-known technique of edge detection. While asking for the sum for a product, for 
example, one period, with the sine wave used as the same standard of frequency as the primary frequency 
component (it can be considered that this is a sine wave) and this which are obtained as the technique of 
phase detection here by, for example, carrying out the Fourier transform of the signal on the strength 
[ optical ], it asks for the sum for a product with the cosine wave used as the criteria of the same period as 
said primary frequency component and this, for example, one period. And the general method of searching 
for the phase contrast over the reference signal of a primary frequency component, and asking for the X 
location xl of the measurement mark BM 1 based on this phase contrast can be used by asking for the 
inverse sine (arc tangent) of the quotient obtained by doing the division of the obtained sums. Moreover, the 
technique of edge detection using a slice method which computes the location of the edge of the space 
image corresponding to each photo-electric-conversion signal as the technique of edge detection based on 
the intersection of a signal on the strength [ optical ] and predetermined slice level, respectively can be used. 
Next, a control device CONT performs space image measurement of the measurement mark BM 1 using the 
space image metering device 70, scanning the substrate stage PST to Y shaft orientations, and memorizes 
the signal on the strength [ optical ] acquired by the measurement to Storage MRY. And it asks for the Y 
location yl of the measurement mark BM 1 by technique, such as the same phase detection as the above. 
And a control unit CONT amends the location gap to the optical-axis core of a mask M3 based on the 
coordinate location (xl, yl) of the obtained measurement mark BM 1 . After amendment of a location gap of 
the above-mentioned mask M3 is completed, a control unit CONT carries out drive control of the movable 
mask blind 7B, and specifies a lighting field so that only a somewhat larger rectangle field part than the 
measurement mark BM 2 whose exposure light EL includes the measurement mark BM 2 may irradiate. In 
this condition, like the above, a slit scan method performs space image measurement of the measurement 
mark BM 2, and measurement of XY location, and that result is memorized to Storage MRY. Henceforth, 
changing a lighting field, about the measurement marks BM3-BM5, it repeats measurement of a space 
image, and measurement of XY location, and a control unit CONT performs them. Based on the coordinate 
value (x2, y2) of the measurement marks BM2-BM5 obtained by this, (x3, y3), (x4, y4), and (x5, y5), a 
control device CONT computes at least the scale factor of projection optics PL, and one side of distortion by 
performing a predetermined operation. 
[0088] 

In the above, the procedure which measures the best focus location of projection optics PL, a curvature of 
field, spherical aberration, a scale factor, and distortion, using the space image metering device 70 as an 
example was explained. In addition, a predetermined measurement mark can be used and the space image 
metering device 70 can be measured also about other image formation properties, such as comatic 
aberration. 
[0089] 

Thus, light is irradiated by the electric eye 90 (optical element 76) through Liquid LQ, moving the slit plate 
75 (slit section 71) relatively to the light (exposure light EL) through projection optics PL, in case the image 
formation property of projection optics PL is measured by the slit scan method. 
[0090] 

A control unit CONT asks the amount of amendments for acquiring a desired image formation property, and 
a concrete target for the amount of drives of the optical elements 64a and 64b of projection optics PL, and 
the amount of adjustments of the internal pressure of the 1 st and 2nd sealing rooms 65 A and 65B based on 
the image formation property information on the projection optics PL which carried out [ above-mentioned ] 
measurement. Here, the relation (namely, image formation property coordinating information) between the 
amount of drives of the optical elements 64a and 64b of projection optics PL currently beforehand called for 
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by an experiment or simulation and the amount of adjustments of the internal pressure of the 1st and 2nd 
sealing rooms 65A and 65B, and the variation (the amount of fluctuation) of the various image formation 
properties of projection optics PL is memorized by Storage MRY. A control unit CONT calculates the 
amount of amendments containing the amount of drives of the optical elements 64a and 64b of projection 
optics PL for amending the image formation property of projection optics PL in the request condition, and 
the amount of adjustments of the internal pressure of the 1st and 2nd sealing rooms 65 A and 65B with 
reference to the above-mentioned relation memorized by Storage MRY. In addition, the detail of space 
image measurement is indicated by JP,2002-14005,A. 
[0091] 

Hereafter, the procedure which exposes the pattern for device manufacture to Substrate P using Aligner EX 

is explained. 

[0092] 

After deriving the amount of amendments for amending measurement of the image formation property 
through the projection optics PL by the space image metering device 70, and Liquid LQ, and said image 
formation property, a control device CONT drives the substrate stage PST through the substrate stage 
driving gear PSTD so that the substrate P loaded on projection optics PL and the substrate stage PST may be 
made to counter. In addition, the mask M with which the pattern for device manufacture was formed is 
loaded to the mask stage MST at this time. And a control unit CONT drives the liquid feed zone 1 1 of the 
liquid feeder style 1 0, and supplies the liquid LQ of the specified quantity on Substrate P per unit time 
amount through a supply pipe 1 2 and the supply nozzle 1 3 . Moreover, a control unit CONT drives the liquid 
stripping section (vacuum system) 2 1 of the liquid recovery device 20 with supply of the liquid LQ by the 
liquid feeder style 1 0, and collects the liquids LQ of the specified quantity per unit time amount through the 
recovery nozzle 23 and the recovery tubing 22. Thereby, the immersion field AR 2 of Liquid LQ is formed 
between the optical element 60 of the point of projection optics PL, and Substrate P. 
[0093] 

And a control unit CONT illuminates Mask M with the exposure light EL by the illumination-light study 
system IL, and projects the image of the pattern of Mask M on Substrate P through projection optics PL and 
Liquid LQ. In case exposure processing to Substrate P is performed here, a control unit CONT performs 
exposure processing, driving the optical elements 64a and 64b of projection optics PL, or adjusting the 
internal pressure of the 1st and 2nd sealing rooms 65A and 65B, and adjusting the image formation property 
through projection optics PL and Liquid LQ based on the amount of amendments calculated the account of a 
top. 
[0094] 

At the time of scan exposure, some pattern images of Mask M are projected on the projection field AR 1, 
and Substrate P moves in the direction of +X (or the direction of -X) by rate beta-V (beta is a projection 
scale factor) through the substrate stage PST to projection optics PL synchronizing with Mask M moving in 
the direction of -X (or the direction of +X) at a rate V. And after exposure ending to one shot field, the next 
shot field moves to a scan starting position by stepping of Substrate P, and exposure processing to each shot 
field is hereafter performed one by one by step - and - scanning method. With this operation gestalt, it is set 
as the migration direction of Substrate P, and parallel so that Liquid LQ may be poured in the same direction 
as the migration direction of Substrate P. That is, when moving Substrate P to the scanning direction (the 
direction of -X) shown by the arrow head Xa (refer to drawing 3 ) and performing scan exposure, the supply 
and recovery of Liquid LQ by the liquid feeder style 10 and the liquid recovery device 20 are performed 
using a supply pipe 12, the supply nozzles 13A-13C, the recovery tubing 22, and the recovery nozzles 23 A 
and 23B. Namely, in case Substrate P moves in the direction of -X, while Liquid LQ is supplied between 
projection optics PL and Substrate P from the supply nozzle 13 (13A-13C), the liquids LQ on Substrate P 
are collected from the recovery nozzle 23 (23A, 23B), and Liquid LQ flows in the direction of -X so that 
between the optical element 60 of the point of projection optics PL and Substrates P may be filled. When 
moving Substrate P to the scanning direction (the direction of +X) shown by the arrow head Xb (refer to 
drawing 3 ) on the other hand and performing scan exposure, the supply and recovery of Liquid LQ by the 
liquid feeder style 10 and the liquid recovery device 20 are performed using a supply pipe 15, the supply 
nozzles 16A-16C, the recovery tubing 25, and the recovery nozzles 26A and 26B. Namely, in case Substrate 
P moves in the direction of +X, while Liquid LQ is supplied between projection optics PL and Substrate P 
from the supply nozzle 16 (16A-16C), the liquids LQ on Substrate P are collected from the recovery nozzle 
26 (26A, 26B), and Liquid LQ flows in the direction of +X so that between the optical element 60 of the 
point of projection optics PL and Substrates P may be filled. Since the liquid LQ supplied through the 
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supply nozzle 13 in this case is drawn between an optical element 60 and Substrate P with migration in the 
direction of -X of Substrate P, is made and flows, even if the supply energy of the liquid feeder style 10 
(liquid feed zone 1 1) is small, Liquid LQ can be easily supplied between an optical element 60 and 
Substrate P. And also when scanning Substrate P by changing the direction which pours Liquid LQ 
according to a scanning direction in the which direction of the direction of +X, or the direction of -X, 
between an optical element 60 and Substrates P can be filled with Liquid LQ, and high resolution and the 
large depth of focus can be obtained. 
[0095] 

In addition, although liquid supply of the liquid feeder style 1 0 and liquid recovery by the liquid recovery 
device 20 are performed and he is trying for Liquid LQ to flow during the measurement actuation by the 
space image metering device 70 in the above-mentioned operation gestalt by Hazama of the optical element 
60 of projection optics PL, and the slit plate 75 When there are little the temperature change of Liquid LQ 
and degradation of Liquid LQ by the exposure of light Liquid LQ is supplied at liquid feeder guard 10 
before measurement, and during measurement actuation, any [ of the liquid supply by the liquid feeder style 
1 0 and the liquid recovery by the liquid recovery device 20 ] actuation is suspended, and it may be made to 
collect the liquids LQ by the liquid recovery device 20 after measurement actuation termination. 
[0096] 

Hereafter, another operation gestalt of this invention is explained, the sign same about a component the 
same as that of the operation gestalt mentioned above in the following explanation or equivalent is attached, 
and simple in the explanation — or it omits. 
[0097] 

Drawing 13 is drawing showing another operation gestalt of the space image metering device 70. In drawin g 

13 , the space image metering device 70 strikes electric-eye 90, a photosensor 82 is arranged in the location 
nearest to the slit plate 75, and Liquid LQ is filled in the space SP of Hazama of the photosensor 82 and slit 
plate 75. The photosensor 82 is held by the attachment component 85. Light-receiving side 82A of a 
photosensor 82 and inner base 85A of an attachment component 85 are flat-tapped. Also by such 
configuration, a photosensor 82 can receive projection optics PL, the 1st immersion field LA 1, the slit plate 
75, and the light that passed through the 2nd immersion field LA 2 good. 

[0098] 

Drawing 14 is another operation gestalt **** of the space image metering device 70. As shown in drawing 

14 , light-receiving side 82A of a photosensor 82 is close to the inferior surface of tongue of the slit plate 75. 
That is, the 2nd immersion field LA 2 is not formed in the example shown in drawing 14 . Thus, when 
filling Liquid LQ between projection optics PL and the slit plate 75 and raising the numerical aperture NA 
of projection optics PL substantially to it by arranging the photosensor 82 of an electric eye 90 so that the 
slit plate 75 may be touched, an electric eye 90 (photo detector 82) can receive the light through projection 
optics PL good. 

[0099] 

In addition, as for the slit plate 75 (glass plate member 74), in a configuration of touching the slit plate 75 in 
a photosensor 82, it is desirable that it is thin as much as possible to extent which is not bent by weight of 
the liquid LQ of the 1 st immersion field LA 1 . Furthermore, the configuration in which light-receiving side 
82A of a photo sensor 82 is exposed more nearly up than the glass plate member 74 is also possible. Since a 
flat field becomes large by on the other hand forming the slit plate 75 (glass plate member 74) on light- 
receiving side 82A of a photosensor 82, without exposing light-receiving side 82A, the 1st immersion field 
LA 1 can be formed good. 
[0100] 

In addition, adhesives can be used in order to join a photosensor 82 to the inferior surface of tongue of the 
slit plate 75. In this case, as for adhesives, what has high permeability to exposure light and has the 
refractive index which can carry out incidence of the exposure light which passed the slit section (light 
transmission section) 71 to light-receiving side 82 A of a photosensor 82 is desirable. 
[0101] 

Moreover, in the operation gestalt of drawing 14 , although it has composition in which a photosensor 82 is 
made close to the inferior surface of tongue of the slit plate 75, pattern NINGU of the photo detector may be 
carried out on the inferior surface of tongue of the slit plate 75 (glass plate member 74). 
[0102] 

By the way, light is irradiated by the electric eye 90 (optical element 76) through Liquid LQ, moving the slit 
plate 75 (slit section 71) relatively to the light (exposure light EL) through projection optics PL, in case the 
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image formation property of projection optics PL is measured by the slit scan method, as mentioned above. 
In this case, un-arranging [ which, and the slit plate 75 bends / arrange / according to the force of that liquid 
LQ, or it changes / arrange /, and reduces space image measurement precision during the light-receiving 
actuation by the electric eye 90 by migration of the slit plate 75 through the liquid LQ of the 1st immersion 
field LA 1 of Hazama of projection optics PL and the slit plate 75 ] may arise. [ vibrating projection optics 
PL (optical element 60 of a point) ] 
[0103] 

As shown in drawing 15 , then, by forming a through hole 1 20 in the predetermined location of the slit plate 
75 Even if the slit plate 75 moves to projection optics PL, the liquid LQ of the 1st immersion field LA 1 of 
Hazama of projection optics PL and the slit plate 75 Since it can escape to Space SP through a through hole 
120, even if the slit plate 75 moves The difference of the pressure of the liquid LQ of the 1st immersion field 
LA 1 of Hazama of projection optics PL and the slit plate 75 and the pressure of the liquid LQ of the 2nd 
immersion field LA 2 of Hazama of the slit plate 75 and an electric eye 90 (optical element 76) does not 
arise, and it does not produce un-arranging — the slit plate 75 bends. Although the liquid LQ of the 1st 
immersion field LA 1 moves also to a longitudinal direction (the direction of a field of the slit plate 75) 
when the slit plate 75 moves, inconvenient generating of the slit plate 75 bending can be further prevented 
by forming a through hole 120 and supposing that it is movable also in the vertical direction. Moreover, 
since Liquid LQ is movable through a through hole 120 in between the 1st immersion field LA 1 and the 
2nd immersion fields LA 2 and the big pressure fluctuation of the liquid LQ of the 1 st immersion field LA 1 
of Hazama of projection optics PL and the slit plate 75 does not arise, either, inconvenient generating which 
fluctuates projection optics PL by the pressure fluctuation of the liquid LQ accompanying migration of the 
slit plate 75 (vibration) can be prevented. 
[0104] 

Drawing 16 is the top view of the slit plate 75 of drawin g 1 5 . As shown in drawing 16 , the through hole 
120 is formed four with plurality and this operation gestalt. The through hole 120 of these plurality (four) is 
formed in the location which counters on both sides of the slit section 71 of the slit plate 75, respectively. 
The through hole 120 is formed inside the 1st immersion field LA 1 of the liquid LQ filled between 
projection optics PL and the slit plate 75. Thereby, also when the slit plate 75 moves, the liquid LQ of the 
1st immersion field LA 1 can escape to Space SP through a through hole 120. And since the through hole 
120 has composition which was formed so that it might counter on both sides of the slit section 71 prepared 
in the abbreviation center section of the slit plate 75, and was formed in the point symmetric position to the 
core of the slit plate 75, respectively, the profile irregularity of the slit plate 75 is maintainable. 
[0105] 

In addition, not only four but two or more arbitration may be prepared, and the number of through holes 120 
may be one. Moreover, with this operation gestalt, as shown in drawing 16 , although the through hole 120 
is formed at equal intervals that it seems that the slit section 71 is surrounded, it may be inequality spacing, 
moreover, the slit section 71 (core) and two or more through holes 120 — respectively --**-- even if 
distance is the same, they may differ. 
[0106] 

By the way, when a through hole 120 is formed in the slit plate 75, in order to form the 2nd immersion field 
LA 2, when Liquid LQ is filled to Space SP, You may make it supply Liquid LQ to the space SP of Hazama 
of the slit plate 75 and an electric eye 90 (optical element 76) other than the configuration using the liquid 
feeder 100 and the liquid recovery system 104 which were explained with reference to drawing 6 etc. 
through a through hole 120 using the liquid feeder style 10. Moreover, you may make it collect the liquids 
LQ of the space SP of Hazama of the slit plate 75 and an electric eye 90 (optical element 76) through a 
through hole 120 using the liquid recovery device 20. That is, you may make it form the 2nd immersion 
field LA 2 of Hazama of the slit plate 75 and an electric eye 90 (optical element 76) using the liquid 
recovery device 20 in which the liquid LQ of Hazama of the liquid feeder style 10 and projection optics PL 
which can supply Liquid LQ, and Substrate P is recoverable, between projection optics PL and Substrate P 
at the time of exposure processing. 
[0107] 

In case the 2nd immersion field LA 2 is formed using the liquid feeder style 1 0, as shown in drawing 17 (a), 
the liquid feeder style 10 supplies Liquid LQ to Space SP through a through hole 120 from the supply 
nozzle 13. Moreover, the liquids LQ on the slit plate 75 (the liquid LQ which overflowed through the 
through hole 120 from Space SP is included) are collected from the recovery nozzle 23 of the liquid 
recovery device 20. In this way, as shown in drawing 17 (b), each of the 1 st immersion field LA 1 and the 
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2nd immersion field LA 2 is formed using the liquid feeder style 1 0 and the liquid recovery device 20. 
[0108] 

After an electric eye 90 receives the light (exposure light EL) through projection optics PL through Liquid 
LQ and the slit plate 75, the liquid recovery device 20 collects the liquids LQ of the 1st immersion field LA 
1 on the slit plate 75. Then, at this time, although the substrate stage PST moves for exposure processing and 
projection optics PL and Substrate P are made to counter, as shown in drawing 17 (c), the slit plate 75 is 
evacuated from under projection optics PL. And the covering device material 122 is put on the through hole 
120 of the slit plate 75 evacuated from under projection optics PL. In this operation gestalt, the covering 
device material 122 is covering the slit plate 75 whole, and closes a through hole 120. In addition, this 
covering device material 122 is put on the slit plate 75 by arm 122 A which constitutes a lid device. And 
where a through hole 120 is closed by the covering device material 122, exposure processing to Substrate P 
is performed. Although the substrate stage PST moves during the exposure processing to Substrate P, the 
liquid LQ of Space SP may be revealed outside through a through hole 120 with migration of the substrate 
stage PST (scattering). Then, at least during the exposure processing to Substrate P, the liquid LQ of Space 
SP can prevent un-arranging [ which is revealed outside through a through hole 120 ] by plugging up a 
through hole 120 with the covering device material 122. Moreover, it can also prevent un-arranging [ to 
which the environment where the liquid LQ of Space SP evaporated and Aligner EX is set is changed ]. In 
addition, in case light is detected through Liquid LQ using an electric eye 90, after arm 1 22 A removes the 
covering device material 122 from on the slit plate 122, as shown in drawing 17 (a) and (b), the 1st and 2nd 
immersion fields LAI and LA2 are formed using the liquid feeder style 10 and the liquid recovery device 
20. In addition, the configuration of it not being restricted to the gestalt which gave [ above-mentioned ] 
explanation as a lid device, for example, attaching covering device material in the predetermined location of 
the slit plate 75 or heights 83 through a hinge region, opening covering device material during the 
measurement processing by the electric eye 90 using an actuator, and closing covering device material 
during the exposure processing to Substrate P is also possible. 
[0109] 

As shown in drawing 1 8 other than the through hole 120 prepared in the slit plate 75 as a hole which opens 
Hazama's interior of space SP and the exterior of the slit plate 75 and an electric eye 90 for free passage, the 
2nd through hole prepared in the outside of the 1 st immersion field LA 1 is also contained. The sectional 
view and drawing 19 which show the example in which drawing 1 8 formed the 2nd through hole 130 are a 
top view. In drawing 18 and drawing 19 , it is the top face of Z tilt stage 52, and the peripheral wall section 
132 is formed in the perimeter of heights 83 so that these heights 83 may be surrounded. Moreover, the 
covering device material 134 is formed in the upper part of the peripheral wall section 132, and the buffer 
space section 136 is formed of heights 83, the peripheral wall section 132, and the covering device material 
134. And the 2nd through hole 130 which connects Space SP and the buffer space section 136 is formed in 
the predetermined location of heights 83 and the wall of an attachment component 85. In this operation 
gestalt, two or more (here eight) 2nd through hole 1 30 is formed in the perimeter of Space SP at intervals of 
predetermined, as shown in drawing 19 . In addition, the number of the 2nd through holes 130 and 
arrangement can be set as arbitration. Even if the slit plate 75 moves and the volume of the 1st immersion 
field AR 1 changes by having formed the 2nd through hole 130, the liquid LQ of the 2nd immersion field 
LA 2 connected to the 1st immersion field LA 1 through a through hole 120 can escape in the buffer space 
section 130 through the 2nd through hole 130. Therefore, it can prevent further un-arranging [ which it is 
called the pressure fluctuation of the 1st immersion field LA 1 etc. ]. 
[0110] 

As a modification of the operation gestalt shown in drawing 18 and 19, as shown in drawing 20 , the 2nd 
through hole 130 may be formed in the slit plate 75. The 2nd through hole 130 is formed in the outside of 
the 1st immersion field LA 1. Drawing 2 1 is the top view of the slit plate 75 of drawing 20 . As shown in 
drawing 21 , the 2nd through hole 130 is formed eight with plurality and this operation gestalt. And the 2nd 
through hole 130 of these plurality (eight) is formed in the location which counters on both sides of the slit 
section 71 of the slit plate 75, respectively. When the slit plate 75 moves and the liquid LQ of the 1st 
immersion field LA 1 escapes to Space SP through a through hole 120 by this, the liquid LQ of the space SP 
can escape outside through the 2nd through hole 130. 
[0111] 

Although the liquid LQ flows into the outside of the slit plate 75 (heights 83) when Liquid LQ overflows 
from the 2nd through hole 130 formed in the slit section 75, the recovery device 140 in which the liquids LQ 
which flowed out of the 2nd through hole 130 are collected is formed in the perimeter of heights 83 to which 
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the slit plate 75 was formed on Z tilt stage 52. The recovery device 140 is equipped with the vacuum system 
145 which consists of the slot 141 prepared around heights 83 on Z tilt stage 52, the porosity member 142 
which is arranged in a slot 141 and consists of porous ceramics which can hold Liquid LQ, or a sponge-like 
member, a tank 144 which is the liquid hold section connected to the slot 141 through passage 143, a 
vacuum pump connected to the tank 144 through passage 146. Moreover, bulb 146 A which opens and closes 
this passage 146 is prepared in passage 146, and outflow way 144A is connected to the tank 144. The liquid 
LQ which flowed out of the 2nd through hole 130 into the perimeter of heights 83 is held at the porosity 
member 142 arranged in the slot 141. By driving the vacuum system 145, where it operated bulb 146 A and 
passage 146 is opened wide, with the gas of the perimeter, as the recovery device 140 absorbs the liquid LQ 
of a slot 141 (porosity member 142), it collects them. The collected liquid LQ is brought together in a tank 
144. When a tank 144 is covered with Liquid LQ, it is discharged from outflow way 144A. At this time, in 
Liquid LQ, since tanks 144 are collected caudad, Liquid LQ does not flow into the vacuum system 145. 
That is, vapor liquid separation of the liquid LQ collected from the slot 141 and the gas of the perimeter is 
carried out by the tank 144. By having established the recovery device 140, it can prevent un-arranging [ for 
which the liquid LQ which flowed out of the 2nd through hole 130 or the 1st immersion field LA 1 on Z tilt 
stage 52 remains ]. 
[0112] 

In addition, the adjustable device in which the magnitude of the through hole 120 is changed into a through 
hole 120 (or the 2nd through hole 130) may be established. For example, during space image measurement, 
by enlarging a through hole 120 (or the 2nd through hole 130), the viscous drag of the liquid LQ at the time 
of passing through a through hole 120 can be fallen, and Liquid LQ can be moved smoothly. Moreover, as 
the through hole 120 was explained with reference to drawing 17 by enlarging, it becomes easy to pour 
Liquid LQ into Space SP through a through hole 120. And by plugging up a through hole 120 (or the 2nd 
through hole 130) with an adjustable device at the times other than space image measurement (at the time 
[ Specifically ] of exposure actuation), it can be made small, the environment where the liquid LQ of Space 
SP evaporated and Aligner EX is set can be changed, or Liquid LQ can prevent inconvenient generating 
which flows out of Space SP outside with migration of the substrate stage PST. 
[0113] 

By the way, although it is the configuration which forms the 1st immersion field LA 1 in some fields on the 
slit plate 75 locally, you may make it soak the slit plate 75 whole in Liquid LQ with each above-mentioned 
operation gestalt, as shown in drawing 22 . In drawing 22 , the bucket member 1 50 is formed on Z tilt stage 
52, and the slit plate 75 is supported by the supporter material 151 attached on pars-basilaris-ossis- 
occipitalis 150B of the bucket member 150. Moreover, the optical element 76 held under the slit plate 75 
(optical-path downstream) at the attachment component 85 is arranged. The attachment component 85 is 
also attached in pars-basilaris-ossis-occipitalis 150B of the bucket member 150. The 2nd through hole 130 
which opens Hazama ? s interior of space SP and the exterior of the slit plate 75 and an optical element 76 for 
free passage is formed in the supporter material 151. The opening 1 50A upper limit of the bucket member 
150 is in a location higher than feed hopper 13A of the slit plate 75 and the liquid supply nozzle 13, and 
recovery opening 23 A of the liquid recovery nozzle 23. 
[0114] 

In case the 1st immersion field LA 1 and the 2nd immersion field LA 2 are formed, after making projection 
optics PL and the slit plate 75 of the bucket member 150 interior counter, the liquid feeder style 10 drives 
and Liquid LQ is supplied to the bucket member 150 interior from the supply nozzle 13. The liquid LQ 
supplied to the bucket member 150 interior is filled through a through hole 120 or the 2nd through hole 130 
in the space SP of Hazama of the slit plate 75 and an optical element 76, and forms the 2nd immersion field 
LA 2 while it is filled between the optical element 60 of the point of projection optics PL, and the slit plate 
75 and forms the 1st immersion field LA 1. Moreover, in the bucket member 150 interior, the liquid LQ of 
the specified quantity will be filled by driving the liquid recovery device 20 and collecting the liquids LQ of 
the bucket member 150 interior from the recovery nozzle 23 in parallel to this. 
[0115] 

Although each above-mentioned operation gestalt explained the example which applied the optical member 
(slit plate) 75 and the electric eye 90 to the space image metering device 70 which measures the image 
formation property of projection optics PL As shown in drawing 23 , on the substrate stage PST The 
exposure sensor (illuminance sensor) 1 60 which measures the optical exposure information through the 
projection optics PL other than the space image metering device 70 and which is indicated by JP,1 1- 
168 16, A, for example, For example, illuminance nonuniformity sensor 170 grade which is indicated by 
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JP,57-1 17238,A is also prepared. This invention is applicable also to these exposure sensor 160 or the 

illuminance nonuniformity sensor 1 70. 

[0116] 

Drawing 24 is the mimetic diagram of the exposure sensor 160. The exposure sensor 160 measures the 
exposure (illuminance) of the exposure light irradiated at the image surface side of projection optics PL, and 
is equipped with the superior lamella 163 formed on Z tilt stage 52, and the photosensor 164 which receives 
the light which passed the superior lamella 163. The superior lamella 163 is equipped with the glass plate 
member 162 and the amount adjustment film 161 of light transmission prepared in the top face of the glass 
plate member 162. The amount adjustment film 161 of light transmission is constituted by for example, the 
chromium film, has predetermined light transmittance, and is prepared throughout the top face of the glass 
plate member 162. By dimming the quantity of light which forms the amount adjustment film 161 of light 
transmission, and carries out incidence to a photosensor 1 64, it has prevented un-arranging [ which it is 
called the damage and saturation to the photosensor 1 64 resulting from the light of the superfluous quantity 
of light being irradiated ]. In addition, measurement actuation is performed to the predetermined timing 
when being exchanged, for example in Mask M by the exposure sensor 160. 
[01 17] 

and in case the exposure of the exposure light EL which passed projection optics PL by the exposure sensor 
160 is measured While supplying Liquid LQ between projection optics PL and a superior lamella 163 in the 
condition mentioned above of having countered projection optics PL and a superior lamella 163 like the 
operation gestalt and forming the 1 st immersion field LA 1 Liquid LQ is supplied between a superior 
lamella 163 and a photosensor 164, the 2nd immersion field LA 2 is formed, and the exposure light EL is 
irradiated at a superior lamella 163 through the liquid LQ of projection optics PL and the 1st immersion 
field LA 1 . In addition, optical system (optical element) may be arranged between a superior lamella 1 63 
and a photosensor 1 64, and the 2nd immersion field LA 2 is formed in that case between the optical 
elements arranged in the location nearest to a superior lamella 163 and its superior lamella 163. Moreover, it 
may be close to a superior lamella 163 in a photosensor 164. 
[0118] 

Drawing 25 is the mimetic diagram of the illuminance nonuniformity sensor 1 70. The illuminance 
nonuniformity sensor 1 70 measures the illuminance (reinforcement) of the exposure light irradiated through 
projection optics PL at an image surface side in two or more locations, measures the illuminance 
nonuniformity (illuminance distribution) of the exposure light irradiated at the image surface side of 
projection optics PL, and is equipped with the superior lamella 174 formed on Z tilt stage 52, and the 
photosensor 175 which receive the light which passed the bottle hole section 171 prepared in the superior 
lamella 174. A superior lamella 174 forms the thin film 172 containing protection-from-light nature 
ingredients, such as chromium, in the front face of the glass plate member 173, carries out patterning of the 
thin film 172, and forms the pinhole section 171 in the center section. 
[0119] 

When measuring illumination distribution by the illuminance nonuniformity sensor 170, while filling 
between the projection optics PL and superior lamella 174 with the condition of having made projection 
optics PL and the superior lamella 1 74 of the illuminance nonuniformity sensor 1 70 countering, with Liquid 
LQ, between a superior lamella 1 74 and photosensors 1 75 is filled with Liquid LQ. And the pinhole section 
171 is moved one by one in two or more locations in the exposure field (projection field) where the 
exposure light EL is irradiated. In addition, optical system (optical element) may be arranged between a 
superior lamella 174 and a photosensor 175, and the 2nd immersion field LA 2 is formed in that case 
between the optical elements arranged in the location nearest to a superior lamella 1 74 and its superior 
lamella 174. Moreover, it may be close in a superior lamella 174 and a photosensor 175. 
[0120] 

Furthermore, this invention is applicable also to the sensor in which desorption is possible to the substrate 

stage PST (Z stage 51) currently indicated by JP,1 1-238680,A and JP,2000-97616,A. 

[0121] 

As mentioned above, the liquid LQ in this operation gestalt is constituted by pure water. Pure water has an 
advantage without the bad influence to a photoresist, an optical element (lens), etc. on Substrate P while 
being able to come to hand in large quantities easily by a semi-conductor plant etc. Moreover, since the 
content of an impurity is very low, pure water can also expect the operation which washes the front face of 
Substrate P, and the front face of an optical element established in the apical surface of projection optics PL, 
while not having a bad influence to an environment. 

http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 9/21/2006 



JP,2005-129914,A [DETAILED DESCRIPTION] 



Page 24 of 27 



[0122] 

And when the refractive index n of the pure water(water) to the exposure light EL whose wavelength is 
about 193nm is called about 1.44 and ArF excimer laser light (wavelength of 193nm) is used as the light 
source of the exposure light EL, on Substrate P, it is short-wavelength-ized by 1/n, i.e., about 134nm, and 
high resolution is obtained. Furthermore, when what is necessary is just to be able to secure the depth of 
focus comparable as the case where it is used in air since the depth of focus is expanded [ be / it / under / 
air / comparing ] to about n times, i.e., about 1 .44 times, it can make the numerical aperture of projection 
optics PL increase more, and its resolution improves also at this point. 
[0123] 

Although the optical element 60 is attached at the tip of projection optics PL with this operation gestalt, as 
an optical element attached at the tip of projection optics PL, you may be the optical plate used for the 
optical property of projection optics PL, for example, adjustment of aberration (spherical aberration, comatic 
aberration, etc.). Or you may be the plane-parallel plate which can penetrate the exposure light EL. 
[0124] 

In addition, what is necessary is just to use the liquid of fluorine systems, such as fault fluorine system oil 
[ which can penetrate F2 laser beam as a liquid LQ / for example, ], poly ether, etc. fluoride (PFPE), in this 
case, since this F2 laser beam does not penetrate water when the light source of for example, the exposure 
light EL which may be liquids other than water is F2 laser although the liquid LQ of this operation gestalt is 
water. Moreover, if it considers as Liquid LQ, there is permeability over the exposure light EL, a refractive 
index is high as much as possible, and it is also possible to use a stable thing (for example, cedar oil) to the 
photoresist applied to projection optics PL and a substrate P front face. 
[0125] 

In each above-mentioned operation gestalt, especially the configuration of the nozzle mentioned above is 
not limited and may be made to perform supply or recovery of Liquid LQ with two pairs of nozzles about 
the long side of the projection field AR 1. In addition, in this case, in order to enable it to perform supply 
and recovery of Liquid LQ also from the which direction of the direction of +X, or the direction of -X, it 
may compare with a supply nozzle and a recovery nozzle up and down, and you may arrange. 
[0126] 

That is, various kinds of gestalten which can continue filling between the optical element 60 of projection 
optics PL and Substrates P with enough liquids LQ are employable. Moreover, it is not necessary to 
necessarily change the supply location and recovery location of Liquid LQ according to the migration 
direction of Substrate P, and supply and recovery of Liquid LQ may be continued from a position. 
[0127] 

In addition, as a substrate P of each above-mentioned operation gestalt, not only the semi-conductor wafer 
for semiconductor device manufacture but the glass substrate for display devices, the mask used with the 
ceramic wafer for the thin film magnetic heads or an aligner or the original edition (synthetic quartz, silicon 
wafer) of a reticle, etc. is applied. 
[0128] 

Moreover, although the aligner which fills between projection optics PL and Substrates P with a liquid 
locally is adopted in an above-mentioned operation gestalt The immersion aligner to which the stage holding 
the substrate for [ which is indicated by JP,6-1 24873 ,A ] exposure is moved in a cistern, The liquid tub of 
the predetermined depth can be formed on a stage which is indicated by JP, 10-303 1 14, A, and this invention 
can be applied also to the immersion aligner which holds a substrate in it. 
[0129] 

It is applicable also to the projection aligner (stepper) of the step-and-repeat method which one-shot 
exposure of the pattern of Mask M is carried out [ method ] in the condition of having stood still Mask M 
and Substrate P other than the scanning aligner (scanning stepper) of step - which carries out the 
synchronized drive of Mask M and the substrate P, and carries out scan exposure of the pattern of Mask M 
as an aligner EX, and - scanning method, and carries out step migration of the substrate P one by one. 
Moreover, this invention can apply at least two patterns also to the aligner of step - imprinted in piles 
partially and - SUTITCHI method on Substrate P. 
[0130] 

Moreover, although it has composition which the aligner which applied the above-mentioned immersion 
method fills the optical-path space by the side of injection of the optical element 60 of projection optics PL 
with Liquid LQ, and exposes Substrate P, you may make it also fill the optical-path space by the side of the 
optical element 60 incidence of projection optics with Liquid LQ as indicated by the international public 
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presentation 2004th / No. 019128. In this case, even if projection optics PL has 1 .0 or more big numerical 
aperture, the parallel plate of non-refractive power and the very small lens of refractive power are 
employable as an optical element 60. 
[0131] 

Moreover, this invention is applicable also to the aligner of the twin stage mold which laid processed 
substrates, such as a wafer, separately and was equipped with two independently movable stages in the XY 
direction as indicated by JP,10-163099,A, JP,10-214783,A, the ** table No. 505958 [ 2000 to ] official 
report, etc. 
[0132] 

Moreover, this invention can hold processed substrates, such as a wafer, and can apply them also to the 
aligner equipped with the movable exposure stage and the measurement stage equipped with various kinds 
of measurement members or a sensor as indicated by JP,1 1-1 35400, A. In this case, at least the part of two or 
more sensors (metering device) explained with each above-mentioned operation gestalt can be carried in a 
measurement stage. 
[0133] 

As a class of aligner EX, it is not restricted to the aligner for semiconductor device manufacture which 
exposes a semiconductor device pattern to Substrate P, but can apply to the aligner for manufacturing an 
aligner, the thin film magnetic head, an image sensor (CCD), a reticle or a mask for the object for liquid 
crystal display component manufacture, or display manufacture, etc. widely. 
[0134] 

When using a linear motor (USP5,623,853 or USP5,528,1 18 reference) for the substrate stage PST and a 
mask stage MST, it is desirable to use one of the magnetic levitation molds using the air surfacing mold 
using air bearing as a method and the Lorentz force, or the reactance force of surfacing those stages to a 
surface plate. Moreover, the type which moves along with a guide is sufficient as each stages PST and MST, 
and they may be guide loess types which do not prepare a guide. 
[0135] 

The flat-surface motor which the magnet unit which has arranged the magnet to two dimensions, and the 
armature unit which has arranged the coil to two dimensions are made to counter as a drive of each stages 
PST and MST, and drives each stages PST and MST according to electromagnetic force may be used. In this 
case, what is necessary is to connect either of a magnet unit and an armature unit to Stages PST and MST, 
and just to establish another side of a magnet unit and an armature unit in the migration side side of Stages 
PST and MST. 
[0136] 

The reaction force generated by migration of the substrate stage PST may be mechanically missed to the 
floor (earth) using a frame member as indicated by JP,8-166475,A (USP5, 528,1 18), so that it may not get 
across to projection optics PL. The reaction force generated by migration of a mask stage MST may be 
mechanically missed to the floor (earth) using a frame member as indicated by JP,8-330224,A (USS/N 
08/416,558), so that it may not get across to projection optics PL. 
[0137] 

the aligner EX of this operation gestalt — this application — it is manufactured by assembling the various 
subsystems containing each component mentioned to the claim so that a predetermined mechanical 
precision, electric precision, and optical precision may be maintained. In order to secure these various 
precision, before and after this assembly, adjustment for attaining electric precision is performed about the 
adjustment for attaining mechanical precision about the adjustment for attaining optical precision about 
various optical system, and various mechanical systems, and various electric systems. Like the assembler 
from various subsystems to an aligner, the mechanical connections between [ various ] subsystems, wiring 
connection of an electrical circuit, piping connection of an atmospheric-pressure circuit, etc. are included. It 
cannot be overemphasized that it is in the front like the assembler from these various subsystems to an 
aligner like the assembler of each subsystem each. If it ends like the assembler to the aligner of various 
subsystems, comprehensive adjustment will be performed and the various precision as the whole aligner will 
be secured. In addition, as for manufacture of an aligner, it is desirable to carry out in the clean room where 
temperature, an air cleanliness class, etc. were managed. 
[0138] 

As micro devices, such as a semiconductor device, are shown in drawing 26 With the aligner EX of step 201 
which performs the function and engine-performance design of a micro device, step 202 which 
manufactures the mask (reticle) based on this design step, step 203 which manufactures the substrate which 
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is the base material of a device, and the operation gestalt mentioned above It is manufactured through the 
substrate processing step 204 which exposes the pattern of a mask to a substrate, the device assembly step (a 
dicing process, a bonding process, and a package process are included) 205, and inspection step 206 grade. 
[Brief Description of the Drawings] 
[0139] 

[Drawing 1] It is the outline block diagram showing 1 operation gestalt of the aligner of this invention. 
[Drawing 2] It is the outline block diagram showing the liquid feeder style near the point and liquid recovery 
device of projection optics. 

[Drawing 3] It is the top view showing physical relationship with the projection field of projection optics, a 
liquid feeder style, and a liquid recovery device. 

[Drawing 4] It is the outline block diagram showing 1 operation gestalt of the electric eye concerning this 
invention. 

[Drawing 5] An electric eye is the mimetic diagram showing the condition of performing measurement 
actuation. 

[Drawing 6] It is the important section enlarged drawing showing the optical member concerning this 

invention, and 1 operation gestalt of an electric eye. 

[Drawing 7] It is the top view of the optical member of drawing 6 . 

[Drawing 8] It is drawing showing an example of the light transmission section of an optical member. 
[Drawing 9] It is drawing showing an example of the light-receiving signal which received light by the 
electric eye. 

[Drawing 10] It is drawing showing an example of the mask used when measuring the image formation 
property of projection optics. 

[Drawing 1 1 ] It is drawing showing an example of the mask used when measuring the image formation 
property of projection optics. 

[Drawing 12] It is drawing showing an example of the mask used when measuring the image formation 
property of projection optics. 

[Drawing 13] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 

[Drawing 14] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 

[Drawing 15] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 
[Drawing 16] It is the top view of the optical member of drawing 15 . 

[Drawing 1 7] It is drawing showing an example of the procedure which forms an immersion field. 
[Drawing 1 8] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 
[Drawing 19] It is the top view of the optical member of drawing 18 . 

[Drawing 20] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 
[Drawing 21] It is the top view of the optical member of drawing 20 . 

[Drawing 22] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 

[Drawing 23] It is the top view showing the condition that two or more electric eyes are arranged on the 
substrate stage. 

[Drawing 24] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 

[Drawing 25] It is the important section enlarged drawing showing the optical member concerning this 
invention, and another operation gestalt of an electric eye. 

[Drawing 26] It is the flow chart Fig. showing an example of the production process of a semiconductor 
device. 

[Description of Notations] 
[0140] 

1 [ — Liquid recovery device, ] — A liquid, 10 — A liquid feeder style, 13 — A supply nozzle, 20 

23 — A recovery nozzle, 70 — A space image metering device, 74 — Glass plate member (optical member), 

75 — A slit plate (optical member), 76 — An optical element, 82 — Photosensor (photo detector), 

90 [ — Through hole, ] — An electric eye, 100 — A liquid feeder, 104 — A liquid recovery system, 120 
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122 — Covering device material (lid device), 122 A — An arm (lid device), 130 ~ The 2nd through hole, 
134 — Covering device material (lid device), 140 — A recovery device, 162 — Glass plate member (optical 
member), 

1 63 — A superior lamella (optical member), 1 73 — Glass plate member (optical member), 

174 [ — Aligner, ] — A superior lamella (optical member), CONT — A control unit, EL — Exposure light, EX 

LA [ — Substrate, ] 1 — The 1 st immersion field, LA2 — The 2nd immersion field, LQ — A liquid, P 
PL — Projection optics, PST — Substrate stage (substrate attachment component) 
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[ 0 0 0 5 ] 

#«l|J«C©«i:$&*ttK:«#TfcSftfct>©"e2&-3T» «IBft3S3R*rt'Lfcft*&# 
fcgftT*^ 3§ftg§Sr*f-r SSIftilB. StK^S> Stff/WXSISit4S«t5Ci: 

[ 0 0 0 6 ] 

±8aosiH*»j*"rsfcii)» * 5§ $5 « £ ffli <d m m tc 5% r m 1 -02 eicttftttttLfefii 

T©*fili*SffiLT^§, fib, &BJRfcWLfc}g»f*Sft^tt J t©g*©W^fc:«g r -r 30 
, &gfH * PS^-T -5 CD T* « * 
[ 0 0 0 7 ] 

#f8l«<DJIftS&B (EX) U , 8 16 ft ¥ & (PL) ®£SMlc6BB£*ifc££ (P) {C 
WLH§R)tfl (PL) tm<* (LQ) ttftlTDlft (EL) *«»t*Ctlcj: 

ot«« (p) *B)t-r*«jt(at«tcfei/^T, aieft^is (p d © m {»hc se b ? n fc 

ft j2 g|5 (7 1) ^^f^ft^gBtt (7 5) ^ftLTfig^fl (PL) * Si jfi I, fc ft * 
Sft "T £ gftgg (7 6, 90) ItffiTL, gftiS (7 6, 90) £ ft 3* g|$ (75) £ © M 

fc ft ft (LQ) *«»ft«nT^8«:i:*Wti:f 5, 

[ 0 0 0 8 ] 

ft « 8 ft t *J <^ T tt » a«ft^3S<0«iBfll»i:IBB*nfeft^aJ«*^LT»«ft^^* 40 

ajfiL-fcft*sft»-psft-rsi8u &&ftm%k£ftmfflW£(Dm*mteT°ffirz Lrcwmx- 
g^sc^^iit Lt§)ti)tt^R9 c t^#^.e,n5o * r m k. «t n ar , ^ © ft ^ *t 
tsft»fcoiBjKfc«#*Mfc-rc tt\ «Rft$s3R*a«Lfcft*3ft8T£#K:gft 

fiSft^lROlnRNAtfftlt** 1 , C©aB***OBI!P|[NAej6i;T, S ft t§ © 
ft¥*©MnRNAt,gEfl: "T * t> "6 , «»ft¥3R©IHlnRNAf«:jSi; 

T , SftS©«inRNAfcGi±*-£*vfc, g ft §§ (i , a«ft¥^5&iiiaufeft*fiW»«: 
Jft 9 &ty c £ #T £ & ^tt#E#fg£ L , &#{c§ft Lft^ot, JS^ft^ 

^{cti, ft^sctt Sftgg ©F.a ic 1. l TSft«©ft3*5R©ia pr n a *ft± 50 



JP 2005-129914 A 2005.5.19 



[ 0 0 0 9 ] 

ccf, ytmtott tit, ytsis^st2.toii±tt*ti5, 

[0010] 

#5gB.J!©itft=gB (EX) tt , (PL) ©fcffiffijKEHSftfcS* (P) *C 

*fLTtgUft^?£ (PL) # :» L T ^ ft ft (EL) *S9»t4 C iC ioTlfi (P) * 

mytT zmyemmicts^x , & ^ ft ¥ & (p d © m m m ic m s s n re ye m m as (7 1 ) 

**-r*Jt^W» (7 5) *fl-LT«:»ft9*3& (PL) 3:iIj§Lfcft;&§ft-f&§ftg§ ( 
7 6, 90) 5:1^, § ft S3 (76, 90) i: ft ¥ 315 *t (7 5) © HB £ ft (LQ) 

iftJtiT^scttWftiti, 10 

[001 1 ] 

# 52 Hi * n tt\ )t¥»*t i: ft)t» ©IBIKjR#*»fc-r c T*, 3ft«©ft3*R©IM! 
P»NA*i6i±-rscfctfT*» S ft M ft * & 0 fc ?t 3 c £ ifi X- Z S 0 #?2BJ?<Dft^gfltt 

1 9. ft ss t <d m tc * m tz ? m & it , fta&ft^BKfcfrssgfflofisfc:, tt ^ 2? & 
^riftts v ? ^ m ytmm ic *t & m m $> °s mv & % o 

[001 2 ] 

*i^cos)t8f (ex) tt , &&ytm& (pl) ©niffifflijKEiisnfeiHK (p) k 

(PL) & WL tt (LQ) 4MTS)t7K (EL) «JH»T*CfcfcJ: 
oT»ffi (P) fcKfttSBftSHfcfe^T, *gUft^& (P L) OfciiiflJfcEBStifc 

jfifiRS (7 1 ) ^WTSft^gfl** (7 5) «fl-LTtt«)tt¥3S (P L) * a Ji L )t * 20 
S^fSg^if (8 2) £ {f , (8 2) tt ft 3* SB » (7 1) K«LTl^5C 

£ its. 

[0013] 

# % m ic & n tt , sftg§cosft*^^ft^gp*ttcsr«.<fe9(i:ffiB-rscfcT', s^ft 
*»fcft^»«fc©iaiKKf**MfcLTa»ft*»©iHipaNAt^jiWKi^±*-a-feii 

ic is ^ T fe , Sft«tt«IBft*3S«:^Lfeft«a»K:Sft-rsc i: # T- # 3 0 
[001 4 ] 

#58fE<o&ft«M (ex) tt, ts ft m (pl) (o mm Mic se s ?nfc«s c p ) tc 

»Ltfil)tfI (PL) tftf* (LQ) i^r/t-LT^ftft (EL) J; 

ot»« (p) ^sftf^sft^»(c*3i>T, tgfeft^ (p D commmicmmfE titz 30 

ftiSM (7 1) ttm? ZK^Wtt (7 5) */1-LT«RftS*JR (PL) ^aiitrcft^ 

sftt^sftgg (76, 90) * «t * , ft^spfcf (75) ©ms&HfcKarx (1 20, 
1 3 0) tfRiHhT^sctitiitta. 
[001 5 ] 

# SI 8£ {C <fc 4a tt", ft^»«fcRjirt*»ltfeCttc<fcO, ^^ft^^tft^gP^tcop^ 
<0»(*«fI^%^LT8it5 (iffitfS) Ct* 1 T'f50T, « ^ ft 3* & i: ft ¥ « t 
OHO»#«)flE*t, ft^SB*tfcSft»fc<OlfflO«f*Offi*fc©M*^i;r, ft 3* SB « # 

r ft 3* » * g » ( m m ) ««s5ptaj^oasfe*i»±t*c:fc^?**o 40 

[00 1 6 ] 

#f8&3<£>"r/WX«ifi#ffitt, ± SB 8B *S <D K ft « B (EX) C t 4 

o # 58 01 fc «fc fttt » Sftggtt&fgftM^ft L,fcft£r&#{cSft-?^ S<OT?, ^<DSft*S 

^tcacJ^Tajg^sft^ff^ts^Lfc^^T'ffijam^sftMs^fT^ct^T^, ma 

[001 7 ] 

Sfe*SEIflO»ft^}s6tt, «ftft*S»ft^3fi*^UT»«±tcSa»-r«<l tfcioT 
ftfri3»««r®ft-r SRJt^ftTSoT : mi IB « 15 ft ¥ £ © ft ® « C SB B £ ft tc ft 3g 31 $ * 
lr**ft¥»tt*ttLTiffl8B««ft¥**»»^fcft*Sft88?*ft*3Cfcfc ; & » ft 
3*3R*rtLTS«±K:fl!ftft«:J!8*frsc i:(c<fcoTHfiK»1fi^Sft-rsc i:^^^ ; 50 
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m te g ft t§ tMisft^am t <Dmicmwtfffirc-$ n t ^ zmftn&tfmmz ti% „ 

[0018] 

c<Dj5mTte&K^tK¥$ittt<Dmicmte.tfffirc-$ftr^z><DT, «»ft¥3fc©injn 

8iSi**<ftoTt, ftSifta$fr£©Rftft*jaWfc:Sft-rSili:tfT#So 

[ fg (D #j m ] 

[0019] 

* « HI K <fc ft »£ , SK^f ^*M/c^%S)tStc<);otI!if(c§^Tt§(DT\ =t(D 

mm* sit &<d&iri io 

[ 0 0 2 0 ] 

«T< *^^C§5I)t8If3^T0I5:#IL%tff.ilfi tSo HI 1 « * « mi K: « 
[ 0 0 2 1 ] 

I 1 (Cfe^T, BftSBEXti, VX^MW)ft|-7Xnf-'>'MST!:, IfiP 
*S#t§lftXf-^P S T t , V X ^ X -r - ^' M S T (CS»$ ^ § Y X ^ M 5:1 
^^ELT'IliHt5|IW?II Lt, Dt^ELT'MShfcVXi'MiD/^-y*^ 

aexx-^p s Tfc£#*ttT^ssffipfcs!eitft-f*ia»)t3S3Rp l t , b ft s b 
Ex±{*o»f^*»tJs»jW"rs*jw««coNTi:, ^iagf coNTt;ii?n, s ft 

« ft 9* » p L<D&mftft ( ft ^ W ) <d m m ic m ^ e> n 5 £ k & w- a s m 1 0 * « *. t 1^ 

5X'J7 h « 7 54MtaK3tf^P L £ a )ii L ft ft ( K ft ft E L) * § ft T 3 § ft g§ 
9 0 tl/^o 
[ 0 0 2 2 ] 

Oi^i^ti^, SI ft g B E X «: , '>S< ttvx^MOM^ - >fi&£r»ffiP±t;:&2p 
LT^SIS« Ofr£«l6Lfcraf*LQK:«fc9«Rft9*3SPL©fiB««A 30 

Ri^^-t?s«p±«-gi5(c (.mmwic) mmmm a r 2 *mi&T z> o * # W k « * mx, 

glE Xii, «IBft3*3SPL©ft«iSffll (M<M) <Dft¥»^6 0i:*«Pco^Bi:(DF^{c 

CQfilS P fcBftT 5 o 
[ 0 0 2 3 ] 

# J! fl£ m V It , IS ft B E X £ UVXi'MtllP 5: j£ St 75 faK -5 S V (C S 

(jg^fft) Klfl»B»iLO-3 , 7X^MK]g]SSnft^i'-V*S*PKR«tS 

OttWfcfi^T, S^ft^^PL<Oftf4AXt-gj-rS77r&]«:ZW77[S], ZUTjlSltll 40 
& ¥ E 1*3 T* V X * M « « P £<Dfflm&®ft& ( it * 7? [S] ) 5rX«77(6]> ZlSfiStfX 
(*73lR|K:Sfi*73lRl ( # ^ * 73 A ) £Yf|ll7?fai:T& 0 * ^ X «K Y ffl , R Z IA * t> 

o<d(hi$e (#sf4) 7? fa % ^ n ^ n , ex, e y , sa*e z^iPiht^o & *> , c ct*^o 
tx^j (ia*±^clS/J^SK^n^T : •M^x/^->'^^fi!c^t^fe^'^•^;^%#^?o 

[ 0 0 2 4 ] 

m w ft ^ & i l « , ft^icfeo^tB^nfcftm ( u - if e - a ) LB^sftftEL« 

j& L , V X ^ X f - M S TltSltJnT^5VX7M5:S)t)tE LfMt5tOT*$ 

5, fig w ft ^ ^ i Lid^iitiifnsg^SE Liittt, wiAHr*«7>^'^e»*fa«n 

£ W © JE» fcSg ( g 3® > h m , i M ) & t>* K r Fl+J'Yl/- if ft ( i£ ft 2 4 8 nm) m 50 
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CD&mftyt ( D U V ft ) -f> > A r Fx^i'VP-lftt (Sgl 9 3nm) R^F 2 U - -»f 
ft (iSfil 5 7nm) 3| <Q H £ igm ft ( V U V ft ) * # ffl V> £ ft « . ^JfeJgJBJBfcfe^T 
« A r F X * 5" V V - If ft m 6 ft § . 
[ 0 0 2 5 ] 

* H f& & m fc 43 V T , HftLQKttMTk^ffll^n*, ffi 7J< U A r F X * > V U - if ft 

<o**6-r, WAtfzkfi^y^^swm^ftssg^wowaicgtt, his, i «d & tf k 

r Fl*i/7l/-tf7t ( i& g 2 4 8 n m ) fiDSIW* ( D U V ft ) fcaifiRrfcT**. 
[ 0 0 2 6 ] 

KfettSftSl tt , A r Fl*->VL'-f« (Kfil 9 3 nm) SWUITS 
X*S/"?U— Hfftjfg-r&^T, ll»giC O N T(Cj;-3Tf0 1/-f • * 7 10 

, * & » * , x-?<> h ;i/ ¥ fit « , &tf«DiSLH»»*¥**j»3ft.5. 

[ 0 0 2 7 ] 

m w ft m & i l « , e-L.MftM2, tyt ^;k>t ffin^ip 

« 0 tR 4 , 'Jl/-)t^l6, 8, @^VX^^7-T>K7A, 5JI)7X^77^> H 7 B 
, 5-7-9, Stf 3>fy^U>X3 Of *«^T^5„ #^flSJBtBT«» ^7"f^* 

t^U— a&SfttlalfffJt^jR^SSTffeoTfcJ:^. Vf — I±mB9t¥% 2 ft lc . ftM 
1 •pA/l/X«3tsnftl/-flf-AL B © »r ffi % , ISU-ife-AL B co ft S§ ft 77 

~> V y K 'J A/H^yX^if-Ax + x^y^ftftltiTi/^o ^ 7 -r -f * )l -< > -r 20 

^ U - * (77^7^1'>'X) 3 « , e-AMftM2fr£*tto£ftfcU'--ift£-AL 

B07tss±tcBHH^ft, ^ x z M*&~temmfttt-emm-t %rztbic&%L<D&?tm (ftm 
® ) ^ e> ^ a ?t , Tftfosz&ttiBfcie/arSo 

[ 0 0 2 8 ] 

trf^A-fyf^l/-? 3©*ftH«fliji&ffl©ifi«Kfi» n«ttSR»A^e.&SR8W5fi 
lP«t)«4 ^EiSnt^S. C <D 38 W ffi P & 9 « 4 fC ti , nif^ftaffliT-, #J X. 
tfffl#OP3«BBP^5*aMP«0 ( il Ht ** 9 ) > /h£&H0P*flPfr£:& , 3:3l:-l'>X 

(S H R I N C fcfcBf«rft*H«SB8W»0) li'HJtitl^. uOiniESQ^t) 30 
ffi 4 , Sijan^HCONTfcJcOSiJffll^ftS^ — *^©Sg»i^B3 ltCcfcoTlelK^ft-S 

$ ft 2> o 
[ 0 0 2 9 ] 

& 43 , * 0J 43 V T tt , ,M^iPK!3a!«4^ffl^tIi7t¥^ I L<DMTfJft^ 

S5)A;iDIIS^!to $K H JRf fF 6 . 5 6 3, 5 6 7 lcg|^?ntl/^ <t 9 ^ffi<7) 

[ 0 0 3 0 ] 

MWJ&fflu&r) m 4 *mmLtcmyt?tE l co ft ss ± tc, s *t * * >h s < m m m # * # ^ 

k"-ixX7"U 7^ S^Ei^n, g tc c co t£ 75" <o ft SS ± K , VXj'T'J'f ^F7 A, 7B 40 
S^fiJti'T'J U-«*3R (6, 8) ^ffil^ntl/^. lSvX777-T>F7Ali, 
7^*M0/<*->ffiCWt4ftSiifr6IfrKf7*-*X L ® fc E B £ ft , v X 7 
M±OfiaWfB«IA*««r*Je}KSlP*^«*ftTl#^iB 0 £ 7c , C©iS7X777<T 
>K7AOififiStC3tfi^rift ( X $i 77 ft ) &t?Cft{Ctt3S-r5^^477f&] ( Y $ft 77 ft ) *C * 

ft^ftWjss , rs*fii©fflBatf«^Brx©Biip»*WTSRri!i"Tx^y9-i'> f 7 b # e 
i?n, m&myt<D&itef%RzfmT fticz <Dt>tm-? x ? ■? ? * > \* 7 b*^uhsi« 

rc , * mm m m -v it , siivx?77^yF7 bij, & & -r 5 2 « w- m <o 1® © ,1 w is « 
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[ 0 0 3 1 ] 

-r*;l/-r>'r^b-^ 3fc&*&<A»*SJ:3fc*<o«iB}BtttfS&jesftfc» % * r- 
AyKvf^U-* 3fcX«t5. c n tc i 0 , ^^ , T-^*;bi'>f-^"l'-^3<D*tai 

M Jft jS ffi (ii^f ^ I L O M B ) K 2 & ft j£ A £ ft 5 „ C0 2*«»*>6»HJ?n 

& * ft e l « , jsw^wip«*)«4±ot^-rft^oiwpiii2o*iiaLfea, a ji * # * 
^ < s ^ *M<> s <^ tr — a x y y >y * 5 fc a #t r a <> coe-A^yj'^ s^giift 10 

F7 B * il J@ L , $2 U 1/- U > X 8 * II L t 5 7 - 9 (C J: o 

Tft8*£Stt~FJ*K:#fDfttf&ftS. 5^-9tCcfcoTftS&£#r9fltf r e>ftf;:KftftE L 

« « i A*i%-ftmmftifiX'Mm? &o 

[ 0 0 3 2 ] 

yu-2-tr>+>-3 3t'§ -r>f ^u-^y* 3 3<Dft*a*ra##, ^ 0 ^ <o 

tr - * * - ;\y \*®mRt? a / D^msfczm-r zm^mmmmz-ft Lxfflfflmwc o n t k 

«*S£ft3o * * Mue !B t» ti , ^>f ^l/-?tyt3 3 <D H- jfflffi « , M ft » a« fiSHc ffl ^ 20 

HMR YtClB'ti^ftSck^tC^oTI/^o 
[ 0 0 3 3 ] 

TXnf-^MS Ttt, VX^M^ftfifLT^IlBJlT'feoT, 0U X. «: V X ^7 M X 

0, U-7 ; &-^^§ttfVX^Xf-->*IigiMS TDiat), tg^ft3^PLcr>ft 
$4 A X IC mm & ¥ ffi F*K t^fa^X Y¥Ertt'2*7tf ISJUStffl Z^riRjfCfR^lUgnl 
T $> f> » f LT, V X <7 X 7^ — ->'MS T it . V X ^ ^ — X 5 5±^rXtt75"[n](Cjg^^ft 
fc^SilJgT^ttPlSgfc&oTfcD, VX^M04IA">4< £fci2^ftMP L CQ ft M 
A X%iW5 l t^tt§/cttOXi73|p](D^iX h D - in^, 
[ 0 0 3 4 ] 

VXi-Xf-->*MS T±(Cli^S)i4 1 » 6 ft T ^ S o £ , & »J St 4 1 tC *f (6) f 
3 ft B ^ ti - +f T i$ ft 4 2 S 6 ft T l/> 5 o VX^X-r — > 5 MST±<DVX^MCD2 

# ft -ft fa © ffi B , su*0Z7^ip]cD(Hiteft (l^ct^ttt ex, eY^ipjcDiHie^t^ty 

) (i U - +P =F * f+ 4 2 fc J: •? 'J T )V Z -t' L, V st M t ft , 8+ M *S « it frJ '& St B C O N T ft 40 
73 £ ft 3 o W»SlCONTtt, U - ^' T ^ It 4 2 CD it $J £3 III fc S ^ ^ T ^ X * X 7" - ^* 
SBUj^BMS T D £ |g W] ■? Z> £ i:T'VX^X-r — v'MS TfC^Jt^ftT^avX^MCDfi 
B * ftJ W f £> o 
[ 0 0 3 5 ] 

« IB ft 9* 36 P L it , TXi'MO/^-ySrfllrtOSKe^iST-SSPlcjaKg^tSt 
<D T & o T , aSPWOftJSBfBfCKtt&ftfcft^JR? ( U > X ) 6 0#$t?*g&<Dft^sg 

> is k ye 3s ^ p l « , *a ^ fg ^ /j ^ x. 1 / 4 a t/^i 1 / 5 © n /Jn ^ t 5 a „ * fc , 
&&yt&?fkPLitm®JkRxft&jzm<D^i?tivt>£^o £fct8i&ft3*?&p utmmzk, s 
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[ 0 0 3 6 ] 

*mMBm<D®Bft¥3k P L <Dft.t%$l(D?t¥m? 6 0 ItUy X-t)l 6 27«»ShT* 
Ox J !-O^^m^6 0*«#L,/-clxvX-b;l/6 2i:M{tiPKO$t8Sggl5^^M^^1f6 i(c 

ioTli?ftT^5, ^ * ? 6 0 fC « « » « « A R 2 © M <* L Q » « "T 5 . ft 3* ffl 

«!i6 0aOSI^SCS*LQ«:$f ttSCttfttS. f & ^ , * M M & & K *5 
^ T « ¥ JR ^ 6 0©iKf*««iB6 0 a fcflDfflftttfttffiVBtt ( * ) L Q^ffilStSJ;? 

? 6 o tllP i:o^o)tig^i#L Qtt^ciftt c i^T-f So ft is , ft 3* SR ^ 6 

Ott, *iOaatt* , S^E3ST*oTtJ:^, $fc, )tfl?60©)Sftg»iS60 a 10 
K«7kfb (gttfc) Saii^figLT, Mt«:LQi:0«iR]tt%J:!)S!«>5J:?lcLTtJ:^. 
[ 0 0 3 7 ] 

y x r- — 5 3±icmmztircz?->i<hX7-->>5 2 tsdAz-eisinT^s, xyx 

t- - 37 5 3 > Xf-i/'^-X 5 4<D±M(D±filC^®7jk<D#®M'<>TV > 9 T* & 2> % 
ttS *^LT#»«lS«f*ftT^5. XYXt-^53 (lliXf- 

P S T ) ttXr-^^-X5 4©±BEWLT*»»5«f?nft«»T, ^7^-? 
^£^t?S1SX'r-v ; fB»)gBP S T D t: J; 0 , & f£ ft 3* P L A X (cll^fl 

ft, t-&*>^xY¥ffirtT2&^#i!i^g;&tfez#fflfc«/hisiiEi^$T*5o coxy 

X f - — v 5 5 3 ±lCZf /HXf-^*5 2 IS it $ n , Zf 2 ± fc « 1& 20 

#'5 i*'l5iiJnTt^, c © S « * J\y 9 5 I i: i o T , lSP^xat*§icj;f)Sjt 

W.P (Dy XiiLM ( Z {SB) SyfSift^SiilllLTlftPOSB^t-h?*-*^ 

[ 0 0 3 8 ] 

$ fc > ISXf-->'PST ( S « * ;l/ 5 1 ) ± iC ti , II P^rHtJJ: 3 S(j 7° U — 
h 5 7 # IS it 6 n T f 5 o tSW^U-h 5 7«IS*;^5 1 &C & fcfi1KP<DSffi 30 

- h 5 7tCcfct>&^ft^&P L»TicM#L Q^|g#t5i: ttfftSo 
[ 0 0 3 9 ] 

* *5 » ffittT'U- h 5 7 ti, » « Jjwl/ 5 l©JHffl<D#fc:JBrit£ftT<^S#, SSXr 
-~>*P S TOiB*'lilfI-t%5 J; Mc, £ fta ft ft $1 ^ fi 7 0 © J§l B « 1£ * 5 1 

tsctf, sniigi-aiSB7 oo±ffijsi«aiH«A r 2 «tt) fe/h?<Tt, mmfu- 

[ 0 0 4 0 ] 

IfiXf-i'P S T (Zf;HXf-^5 2) ± (C (i & Ml tt 4 3^Sltf.ftT^I., * 40 
fc > K) 8£ 4 3 IC ft fa ? % ®. W IC l* Is — ifT^ft4 4tf»tt5hT^i. IIXt-^P 
S T±cO»tSP<D2^:7t?3lp]cDtefi, Sd : [H]fE^«U--fT^it4 4 tc <fc 0 U 7 A/ $ 4 U 

v at ftj £ n , it hi ffi * « a?J ffii s b c o n t a 73 « n § „ M8tcoNTiib-ft» 

It 4 4©ttfflttS£»^^TU^7*— ^tSfc^tfSKXf^ — S>K»SS«P S T D 3?: §* f/j 
tsctt'lfixf-^p S T(e5#snt^5HPOtiiiftJ6^!T5c 

[ 0 0 4 1 ] 

S fc » SI^SIE X(i> IfiXf-^PST ( » « sJwl/ 5 1) K$»SnT^5I« 
P©g®©{£B;&1$tB-f3:7*— #X^J±j&4 5 £ if fL X ^ Z „ 7 * - Jl 7> tfi 4 5 t± 
> & & P ±lc'1&te L Q*ft LX m&Xfo £ 9 & mmytl&*&tt? Z&ftM 4 5 A t . Sfi 



(11) 
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x^m^4 5 (§ )t94 5 b) ©a)tis«ti*jj»8«coNTk:a**n*c ummmc 

0, 2S«P©0X&tfeY#fa©«*»1ll«*t*ai , r£Cfc#"C*3. £33, 7 * - # X 
Hi 3M 5 0l«tUtt> «JHi««¥ 6 - 2 8 3 4 0 3 f^f ?KBSi?tlTV^tO 
4I^5Ci«<TS5. & fc s 7*-*X«SW^4 »8*« A R 2 O^K?* 

S C fc T f 5 0 
[ 0 0 4 2 ] 

SlfflliiC ON Ttt, j£ S » ft fc , § ft g|5 4 5 B^P,©I^f nif (f7*-* 10 

X ) , M*(iS*-:7ff*KS^^TftjA-rti;B<*&&SJ:3fc* Mirsz&BIg 
ftl 33 5 6 A ~ 5 6 C5rttJl«Xf - IB Hi S B P S T D*^LTZf/l/bXf->''5 2 
©Z*ll#lnJ^©»J&, St/2^7CW»C«» (ex, 0 Y 7? fa <D [§] i& ) *W8t5. "T & fc> 
flfijailgBCONTti, &7 * - ft XfomZk 4 5 5ffl^TZf;l/FXf-->'5 2 CD 

BSSIIiricfcCJ:!), « R ft ¥ 3fc P LcDJ^ ft ffi£S«P<D«fflt£^ftW(c 
S * - h7*-*XRtft- h U ^ U > 9 * M ft T 5 o 
[ 0 0 4 3 ] 

7^->xssoit7 7-i'^ y us 4 6^site.nT^§ 0 * fc > vx^x-r — -7 m s t 20 

4fttlit5vXi'77l'^h^4 7 Jb^K^StlT^S. # #i J56 J£ & T* fct , Z.<DT -< * 
yMtlt, ■laiSSOTS'f^yHry*, ^ ti> S F I A (Field Image Al ig 
nment) % Ifi ffl ^ <b ft X ^ 5 . * *5 , aHE7 , ^-f*>'h3R4 6©#|J«i:LTtt, 0y*.fcfW 
FI¥ 4 - 6 5 60 3 f i^Ci/fxSnT^SfeO^ffl^Si: t^T*S> VX^T^-T^y 
H4 7CD^figi:LT(i, 1tri¥ 7 - 1 7 6 4 6 8 ^iillcMiS nt 1/^5 t O^ffl^ 5 

[ 0 0 4 4 ] 

I2ti, Kfliftttiii o, $&ih]UxM2o, Rtf««ft9*3&PL*js*-«;:*:BT*& 
«. suftMPLti, mm p k icumz txtcmm.®. (cctiii o«) ©?t^i?6 4 30 

a~6 4j k , jaKft5*JSPL©«IB« ( £ ft P fit) ) <DI^X"*/I/6 2fC{5S£!F£tlfcft^ 
0i*|iT^5, *Sf£ft¥5S P L^«^t^7t¥^? 6 4 a ~ 6 4 j CD o 13 , * 

#y *. tfft^iH^ 6 4 a, 6 4 b ti % * n * ftm&co mm (mzim^vm? 
W ) 6 3f^*oT?tfflAX73l^Ra^"xYffl^cwt•i.ffl^4 73IoJfc?S/J^|g»nI^^^^ffi!^^nT 

1^5. S , 64d, 6 4 eOH, Rlf^^lf 64 f, 6 4 g <D US li , ^ ft 

S2^Pli6 5A, 6 5 B K li , *BjS0#X«*a««fre»ffi;frlflfi««6 6*fl-LT* 
U - > ft * f* » MAtf F5-ri7«««»?n*J:5C4^T^*. 

[ 0 0 4 5 ] 

* m m & & v » , & ib » m ^ 6 3tc#^?>n?.ig»j«E (SBi&iis^oiKi&ft) Rvm 1 40 

> ©Jffli^SCONT3b>e.©J&^fcjtSi;T^^ ! l#'tt«iJffli^K6 7{cJ;0*J®^n, cftic 
J: o T , t§^)£f^P LOgi#1$, « A HT , ft iB H A , ^-fXb— >h>, f& M # ft 

i?n«i?(cs9Ti<>5. frfratt&tttt&nfi^s&ftttttin&Eftttti:. ft¥ 

If64 a (Di^^Wa^fi^C^fC^ctftfiiiLTt J;< , ^cD5J»jft^ift?<D&t> 
ttSTfJ:^. fflL, CCDJS^, Rll&ft^ft^Ofttf, 7*-*X^rl^<, tgfgft^lfcPL 

[ 0 0 4 6 ] 

Z ;b h X r- — V 5 2 it , 3O0Z(iiilia!5 6 A, 56B, 56C (fi L, *ft ® H 50 
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ffl"j£OZ<fi»SgW?gP5 6 C ti ^ El ^ ) !Cj;otXyXf-v ! 5 3 ± fC 3f5T'Jfi?nn^ 
o Cft£<DZ<iBfgS]g|55 6 A~5 6Cy^ Zf/HXr- •>* 5 2 TI©f noJi 
^SrSKftMPLOftMl^ft ( Z 5? ft ) CttfiLTIlt§3 007^f aX-^f ( #J 
X.lf tWX3^;l/€ - * & if ) 5 9 A , 5 9 B , 59C ( ffi L . Ill 2 K *5 £ iifi ffi H $J CO 
7*f ai-^ 5 9Ctt^8fx) t , 2CZfitSIft^5 6 A, 5 6 

B, 5 6CtCcfc^ZW73l6]©|gW)« ( « SMi B £ <D g ft ) Sr«(bt5iy 5 8 A 

> 5 8B, 5 8C (fflL> HZtcfcit^Stffi^ffiwxyn — ^5 8Cti^HI^) i: 3: A, 
tiSJntt^. CLfiyn-^ssA-ssctLTtt, m x. IX ft ¥ 5$ X it ft * M 
IS4ifO'J-7x>a-^^ffi«?nt^5 0 * || % B m T « s lETi'f-ax-^ 5 
6A, 5 6 B , 5 6 C fC <fc o T , Z h Xf -'^ 5 2 A XSlSl ( Z fft 7? IrI ) £. t>* 10 

Ttifttit^-r^ffi (xy®) ten? %> mm ft fa % e x. dYftfaicmmtzmmm 

BjbSflt/$£ftT^£ 0 £ fc, x>3-^5 8A~5 8CT*tH?n5Zf/HXf-^5 
2CDZffi«|g»jg|55 6 A, 5 6 B, 5 6 CfCiS&^^^CDZtt^ftCDigljia ( S *P 
£ co ^ {£ M ) MliSiCONTCffi^Sn, Mtt&BCONTtt* f Ox>3-^5 8 
A~5 8 CcDltSi|$aS^a-cJ^T, Zf Jl/FXf-->'5 2<DZ$l!l73l6]C0fitBSO : U'^U > 

^» (0X015 0 Y ED $£ H ) 3:3Ri63<fc?fi:&oTl/-'3o 
[ 0 0 4 7 ] 

<Dfa«f*LQ£{fti£-f.5fc<D-efct3T, ^{*LQ#^ajBr^«f*{ft*&g|U 1 £ s ffi ft 

« 3& 1 1 tC « H& « 1 2^/TLTSlfn> e CD f& ft « $g g|$ ! lfr&£gtU3tlfc)KttLQ 20 

£gLTEi?nT^I, 0 $ft£**&aiU 1&W L Qt£l&m~t % z > z . & t>* *n jee # > 

3 0 ?«i*«$&gi5i i ©if*«i&iftaMigic o n Ttcj; o w»5n, hisico n 

So 4 * , ft ft ft & fll W l 0 <D # > ftp S. # > y & if « , £>f LtljtSiE X^ix 

Tt^«iB4<, z ti z <d 'p & < t t-«^i)t8iE x^ssb^ ft 3 1 *i & gcomm 

[ 0 0 4 8 ] 

$ <* h m «i 2 o a , mft®mm*t:zswi%.(Dmr<3ic*s^Ti%&K¥?k p l tup i: 30 

©fSOj&ftL Q^leliR-rSfeOTfeoT, 3HRP©£Efc:ifiSl,TEB£ftfcl§HK/X;l/ 
2 3 t, 0 1R y X ;!/ 2 3 tC 0 lft « 2 2*fl-l,T»l*Sftfc«#lH|JR»2 1 t^Ixt^l, 

0 85 ft 0 1R SB 2 1 fi % Hffi#>r*^t?HSJfi ( & 51 £? fl ) , Sa=@iRUfeJBt{*:LQ*iR 

ElSn5IiOJiaS41^5J:5(cLTfe<l;t>. $ » *&f*0iR1$$t2 2OcD*;/^ 
t , *f L t E X A^I^ t ^ § 5: < , ^n^O'>4<H- gfl 3: S ft ^ B 

[ 0 0 4 9 ] 40 

&*5 0lRg2 2cD3£fp, R#Wta@lR/X;l/2 3 iJiaRfcOBK, SIR/ X/l/ 2 3 
fr&SKV&SftfciKtt L Q t%.#.t*ftM? Z^LWitt M$$*mtf 5 C 0 » « 

P±©Kf*LQ*©5llH|lR'rSIBU ft 0 iR g|$ ( <t 25 3& ) 2 1 T» fct > jlSftLQ^^CDillH 
<D t( ft ( £ SO fctfcKlaiiR-rsttWjy^lJapItett^feSfe*, aiffltfUSBfCfcoTH 
iR y X ;l/ 2 3^6laliR«nfe*{*fc*(*i:*^*rscfcte«l;»), XSf (cift L Q^iS 
ALTf OX2*Ji)'»»t5!SO^S^oa4*liS±t5Ci:j!i'-p$«, f& ft 0 lR SB 2 1 
tC HI IR £ ft fc r& ft L Q tt , 0J *. (f J« Si 3 ft fc U , 3 V^i ^ U - V <t £ ft T r& ft « iM 1 

1 tc m s ft n fu ffl a? ft & o 

[ 0 0 5 0 ] 

* r&ft«*S$Sflt 1 O&tf?&ft0lRM2 0 « , JS^Tt^^P LCSLt^iLTS; 50 
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ft M P LtfibiC ttf4^. 
[ 0 0 5 1 ] 

m 3 ti , ffc {* « *S $ fit 1 0&t>*?$#lH]lK««2 0£tg|gft¥&P LOglfl^A R 1 

OffilHS^StfifiBTifeS. *S Ifc ft ¥ & P L <0 & 13 IB tt A R 1 ttYM#AfCj||fi^£ 

M (X'J»F«) i*oT*30, j e©S«««ARi*xM2FiR]fi:tt€r«fc'5ti:, + X « 

K300«IS/XA1 3A-1 3CtfEI8n, - X flUc 2 O © [1 UX / X ;1/ 2 3 A , 23 
B^SIJnt^So fit, X;H 3 A~ 1 3 C (i«*&f 1 2 ^/f LTi(*«l& 

f» 1 i KSiJtl, @lRyXyl/2 3 A, 2 3B«[e|lKg2 2£;ftLTi&fttH]l&gP2 1tC& 
fit £ tl T !/•> 3 o * , ffi»/X;H 3 A ~ 1 3 C t@lRyX^2 3 A , 2 3 BtSBffl 10 
80° @(EL/'cffl«IB«'e, «»/X;H 6A~1 6Ct, @iRyX*2 6A, 26Bt 
tfEB^ftTV^. «^;X;H 3 A ~ 1 3Ct@lR/X;l/2 6A, 2 6Bt8Y|^|p) 
fc £ S £ E 3»J S n , «^7X;H 6A~1 6Ci:lsllt!/X/l/2 3A, 2 3 B tli Yi^|6l 
£ S fC E ?>J S *l , HtftyX/H 6 A ~ 1 6CttffilSf 1 S^^-LTfK^W^gp! wcg 
i?tl, IhI lft ./ X ;U 2 6 A , 2 6BttlllRe2 5*^'LT«!f*lH|lRgP2 1KSl«t«nTl'» 

•a) o 

[ 0 0 5 2 ] 

0 4ti, M ft 3* & P Lco^ff^tt ( 3fe * W tt ) ^ItS'J(cffl^6n?.^ra»ftifli|SH7 
0*^-r«»«JSH^**o £ H ft W iW S B 7 oa« fil«^|P L CD M fflij fc E S £ n 
fc X U y hai7 1 % St 5 X U 'V b 1£ 7 SSr/t-LTlS^ft^&P L * il il U ft £ § ft "T 20 

-';5 2lc»lHftT^4. § ft H 9 0 ti , Z A/ h X -f — 5> 5 2 gp K Us T X V v h 

i7 5 ic a vws « k e « £ n fc ft ^ ik ^ 7 6 yt^m? 7 6 % mm l tc ft, <d & tfi v 

ft If 3 = ^ - 7 7 57-7 7%^Lfc^^A*t-r^7t¥^^7 8 t, ft ¥ M ? 7 8 3: 
IILfc)t% Zf/HXr-y 5 2W»Ci3SS25)tU>X7 9 £ , Zf;^Xf--;5 2 
^ » tC 8S 6 4a , a$7fcU>X7 9fr&«Dft<07fc8*STD*l:r3S5— 8 0fc, 5^-80 
*IILfc)t?:f (Uf «PyX8 1 £ , S J1£ U > X 8 1 fcfl-LfcTfcfcgft-rsttWggj 
^fA^SS^-bV^ ( £ ft US ? ) 82i5:iiTl^, 
[ 0 0 5 3 ] 

X U y b 7 5 fct , ¥fflS577»«©^7^fia5M7 4 t , # 5 X « SB *f 7 4 © ± ffi 4> 30 
*35fCtatt£nfc^PA^fre>:&5jlftl!g7 2fc, ^Ojg^;^7 2cDg|H, ti&t)%^7 
X « gP 7 4cD±fficD?-tS3&ftl87 2JW^O»»fcSltenfc7 , /l'5-"!>A9¥^&!8:SS 
»t IS 7 3 £ , ft H 7 2C- SP til 0 fig S ft fc P»fl P * — >"e$>§XU >y h 0P 7 1 t * ffi z. 
T V 5 o X'Jy hS7 1 C«^TIiaiBa!»T**if7XSaitf 7 4tfmjLT6D, ft 
tt X 'J 7 b gP 7 1 ^jSj©bJ^T'$>^ 0 
[ 0 0 5 4 ] 

ZfiHXf-->'5 20±flBfcfev^T»«*/l/if5 l R ^ 5 tit B « A gp 8 3 m 

fl gp 8 3 <D F*1 P gp 8 4 CWLTf iBIilt^otfeO, * © Bfl P 95 8 4 *K"«lT'±7j 
frC>«*ji*nT^5. 40 
[ 0 0 5 5 ] 

# 7 X « « « 7 4<7))g«M«i: LT«> A r F x + -> V U-f )tS 5 VMi K r F X * S/ 

vu — 1fftfctt?-*ajfl14©&V^j«53S&S^H:aBfc£atffl^e>ftSo &*5> 
3i <D A r F X ^ V - +f ft {c *t -f 3 ffl #f 3Mi 1 . 5 6, K r F •> V I/- f *K 

1 . 5 1 
[ 0 0 5 6 ] 

ft 3* IS ^ 7 6(i> ZfJl/hXf-^5 2 F*| gp {C 33 t,^ T X U >y b gP 7 1 <D T * fC E B $ ft 
T *5 0 , gp # 8 5T«J$?nT^5, ft 3* H ^ 7 6£{S£iFLfc{£&gPtt8 5 (± , figp 

8 3 <£> 11 ffi 8 3 ACtDIt^ fitltl/^o Zf;l/hXf-^5 2F^gP{cEB£ftT<^3 
ft¥^ : ?7 6?:®j@L/cft«, 5 7-7 7 T*f O^S^Dt 0 fltf ^nftil, 7 8 50 



(14) 



JP 2005-129914 A 2005. 5. 19 



sriiiiTSo ft ¥ st ^ 7 8 * a a l fc ft « » zmhxr--iS5 2 (D + xmmmicmfez 

nT^5 2S^l/yX7 9 tc <fc o T Z A/ b X -r — ^5 2cDj^a5{ci||m^n^o i£ ft > X" 

7 9{C«fcoTZ^;l/hX-r-^5 2 ^ SIWC & tH £ ft fc ft 14 , = v - 8 Olciot§^l/> 
X* 8 1 (Cf^nS, § ft P > X 8 1 ©§^1/>X8 l<0±73{cBH«^nTV^ft-fey 
t 8 2 t tt > SrSCffitiH^f ot^-X 8 6lClRi?nT^5„ ^-X8 6ti^#g|5 
U 8 7^:/]-LTX-r-v ! ^-X5 4CQ±ffifcHgtte>ftfc3£tt8 8 0l«»ili«KlSSft 

[ 0 0 5 7 ] 

ft *J , ?7-7 7 , *?1?78, StfiM)tl/>X7 9f (J Zf;^Xf-> f 5 2(C» 
l/TiKnI«'lf*S, S fc, S^L/VX8 1 R ft -te > ^ 8 2^riK^Lfc^-X8 6 £ £ 10 

ft -r & £ a 8 8 « . x -r — ->* ^ - x 5 4 tWLtsaiisj^tsoT^s, 

[ 0 0 5 8 ] 

ft -b > 8 2 fc (4 , ?811ftft£ffljg&<t$mBjft6ftftWMi^ (SftJg?) , 0U *. tf 
7*h-7;i/f^7^t-fa-7 (PMTs ft « f *S ^ S ) ftffflv^ns, ft -b y 

8 2 <E> <D ft « ^ fIMM t4 , f39aaS«*^LTfW»SliCONTfca$£ftS«J:3fc:ft 
o T V> -5 o 

[ 0 0 5 9 ] 

H 5 (4, £ f?S ft tf $'J B 7 0 fcffio TS^)tfl P LO*g«1ftt*W-8BLT^S«|Ri6 

St0tfe5 o 0 5 fc ?S f J: 5 , tt»ft9*&PL<0««Wtt©t1-ai*fc:tt, jafgft^ 

P L 'J >y M7 5 ZttftfaZ&rcVim-?, mWmt&mffi l 0&tfiR#ll|iR««2 0 * 20 

ffioT, s^ft^ispL£Dftiffl<iij ( m m m ) otfif 6 0 txu 7 h«7 5 toratjg 

Hfc:fctt:LQ*WfcLfctt8T, SE)tflPL&tf»ttLQ^/fL« (Hftft E L ) 
£ H * ff M m fi 7 O^lStSX'J >y h « 7 5(Cl»SnS= *feCOt#©XU -y h 
« 7 5 <D ± ffi 7 5A<0BffiB«IR«» ^*-*X^m^4 5 o T t ffi nJlt' $ § o 

[ 0 0 6 0 ] 

0 6 It , SHi!tiSi7 0©^, dfl!8 3rt»KEl*n/£X'J >y Hfi7 5Zitf)t 
¥3R?7 6ifi«*^-rSIBit^;WfffiH, I7tt, X'Jv h«7 5*±S*61ftf iSBT 

6 S „ ft *5 0 6 fc 33 V> T « , § ft §§ 9 OttfBBMtLTH^SftTfcO, g ft #§ 9 0 3r #i j£ 

"rsnBaoft^jR^stfauwoo-e, ft © ft & ± e * v x x u -y 7 5 ic s & as ^ <a b 30 

OfttfliftlTl^. 0 6K^-r£Ra&H-ifl l J^B7 0 tc 43 l> T , X 'J >y h t£ 7 5 £ § ft 
g§9 0 i(Oltl«#L Q^IftStlTV^o # H 1HC *5 <^ T , IWLQtt, fl g|5 8 

3 CD ffi P g(5 8 4 iCffit^?nTV>5X'J >y b ffi 7 50TIt. S ft g§ 9 0cDftS§±(CgEB^ 
ftfc«2&CDft^S!Sf (ft^SPW) b*7 5Kitifi^ffiiEEl?nft^* 
l?7 6 fcORBKSJfcSftT^S. ft 3* iH f 7 6 « , X 'J <y H7 50TfittllC6^T 
> Ciffi8 3©rtSffi8 3 Afc»t)f»flt6nfefifil»tt8 5K«fifStlTfet), ft L Q f4 
» X U «y b £ 7 5 , « 1* fBJ » 8 5 ^ SO')tf If 7 6 K1S tlftSl S P (Cifcjnt^ 
So *II0»Cfc^T, 3^flf 7 6tt¥flH'XfcJ;»)iSStlTfev < * © ¥ S ffi 

£ ± 7i Kl ft tf" T SE fi £ ft T ^ £ o ^ IT, f# g& « 8 5©rtSB8 5 A h , )tf«? 7 6 40 
© ± ffi (fiffi) 7 6 A i:*MiffS-^fi^ t^l,„ g- fc , Sf$g|5*t8 5t4»fE11B&±|p] 

^ CD g|5 W 8 5 CO ^ ©J ® 8 5 B i: a g|5 8 3COrtH®8 3 A £ 14 & 
SJtlttJD, «J$»«8 5<0±*8S (X'J 7 hf7 5 tOg^f) 8 5CiX'J vhS 

7 5fc(DH{CttOy>y*ifCO-> — /I/ g|5 *t 9 1 K 6 ft T l> 3 „ C ft fc <£ 9 , £ S P 
lC»fcSnftill!»L QA<n8KiatS^«S^««li6±ShT^5. 

[ 0 0 6 1 ] 

XU-y b £ 7 5aOF^flf 7 6*r«J*l,;fe«fipePtt8 5 14 , flSP8 3 © |*| It ffi 8 3 A 
tWLT*l»Blii:4oT^«. ft g|5 8 5*&*>f>rtt*ISKtt* fib SB 8 3©MP»8 

4 it))t^if 7 6£r«f#Lfc{$f#g|5#8 5^rflgP8 3 §P W X U ( C <0 t # X U v b 

« 7 5 « & 9 ftftt 6 ft T V» ft V> ) > ^0^©@5£g|$ttT«f#g|5«8 5 £ Si? 8 3 <D ft §g ® 50 
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MM 8 5 Zft-rmiClt, XU»bS75tllnl84J:D«9rtLft* 1 « ft g|$ 8 5 
M P SB 8 4*fl'LT3l#tfcW'»fJ:^o 
[ 0 0 6 2 ] 

£ * M ft S B E X , X'J y MS 7 5 i: g ft §§ 9 0(D)t¥^?7 6 © US © £ H S P 
«8tl 0 4 kSf U^5, SB 8 3&t>*«*#g&**8 5 © + X GN © lg SBfC « £ W S P 

mm.-? z> & &m%& \ o 2*«ssn, -xfflioaatett^imspKSia-rsiaiRwisi o 
6tf«««hT^*, * & , «<*«i&gt i o octittset i o i0 — miflstfttttsn, 

Wftfl 0 1 CDffi4Sa5tiJ^#l 0 3^r^LT«^}?flSSl 0 2CSI?ntl^, i* lei iR 10 
SBl 0 4 0 iR <S 1 0 5 © — HH V tt ? ft * In] MX W 1 0 SOfl&illllffititt^l 0 7 # 
fl- L T 0 JR i?5t SS 1 0 6tSiSnT^§o * , «SSf 1 0 1 R t>* II IR g 1 OSO^Ilf 
noja^tCfi^OSSK^MBB-r*'^^^! 0 1 A, 1 05 AtffiltetiT^S. 
SHI 00, ffic ft: [g| ICZ 8c ■ 1 0 4. RZf/i)W7l 0 1 A, 1 0 5 A <DWl ft ItMUmW. C O 
NTCJ;oTWiSn, frJiSDSBCONTte, Cine.^*iJ»LT^fflS PfC*fr£i£{*L 

QOfltK&StfEliR^firdilfcTf, £ HA S P*«{*LQt?»fc*- 0 
[ 0 0 6 3 ] 

g[5tci9:tte.nfc^aAi?fre)^:?)3g^^7 2 ^ © j& ft n 7 20MIH, -T & % # ^ x 

« g|5 7 4©±B©?"£jlftlli7 2«>|Oi5»tlSlJ6nte7;l/5- , >i 1 ?ffr6ft«Slt 20 

«7 3 1 , mytjm7 2© — awc^^stifciifip/** — ^T'&sxu-y b sb 7 1 t^m^x 

^5= X U >v h gp 7 1 {Cfe(,->T{iJSWa5*tT?$>-5^f^XtgSP*t7 4^Stf)UTfeO, ft \t 
X U 7 b S 7 l*»ilRrfl6Tfe5o X'J-yhSP7 1 ti Y ffl # ft £ S^7t ft f S jg « « ( 
S 75" #c ) ©X'J 7 hfSot, 3iSi2 D%tLTl^, 
[ 0 0 6 4 ] 

* fc » ±a!Lfc2iw«w-wssii7 o*ffioT««ft¥3&p Lo^fiWtt^fhiij-r^^dH 

ic o ^ t i i t ?. „ 

[ 0 0 6 5 ] 

£ ra # c a » « ) * s+ so -r & r l . wtjgtcoNTa, i«xf-->"psT^gii 

LT, © ft 3* P LiX'J'V h« 7 5 (o£»?BI5fc: 30 

o fit, ft ft ft fll 4ft 1 0&tfraf*@lK««2 0*ffi^Tfi«ft^»PL©ft4KS$<Oft 

f i?6 0 fcX'J 7 hfi7 5 iOF^tClftL Q^iS/ito C*l £ M ?t L T (J&S^ti^O 

«J X t± » fc ) „ flPJWSBCONTfi, 0 0&tfiftlHllR8i 1 0 4 # o 

T , f 7ti§9 OOJt^lf 7 6 tXU 7 h1S7 5 t « O K 1 1* L Q 5: ifS /c 1". CCf, J-X 

T © l£ HEfC T , S ^ ft 3* 16 P L tX'J <y b 1& 7 5 t © IS fC SI 7c £ n 7c L Q IC <fc o T 

«sna»a«w* 1 ?siiisl a i j xy7H75ts*B90 (ft^i^ 

7 6) fc©WfciS;te£ttfcffi{*LQte<fcoT«fiKStt*ttiS«iS* r^2i!f«L A 2 
[ 0 0 6 6 ] 

& m U © ft ifliJ 0$ fc *5 1/> T s -?X?Xf-yM S Tt(i, f£ 5$ f 5 at iffJ v - ^7 ^ fiS x. fc v 40 
X^M^5«f2tin^„ fflWgfC O NTS, fi^ BJ3 ^6 ^ 3^ I L ic J: •) v x M ^S)t^ 
E LT'SfltSo fjsBltMv-^, & ft 3* & P L , »tf$l«»tl«ELA lOjfiMiLQ 

:ff L ft (BftJtEL) ti, X'J 7 M7 5CIIf?n5. fOX U y h« 7 5 OX 'J 
•y b gf$ 7 1 * a ifl L fc ft fct , m2?SStS«cLA2CDjSf*LQ*^-LT^^fg^7 6^A#t 

■r s o 

[ 0 0 6 7 ] 

&MMP L tX'J -y b * 7 5 tcom 1 ft S m W L A 1 © ft ft: L Qfc«fcoTtft»ft¥ 
*OBBP»NAft<lflI±-r*^ii>, KJBft^JSPLOIJfjQftNAfCjSUT, g ft g§ 9 0 © ft 
fH?7 6£0f|PtN AtlPliJtife^i:^ ft 3* iS ? 7 6 , ISf&ft^^PL^aiiLfc 
ft«:&$?fC (£T) BOfctrCfctfTS&^nTI&iitetffe!), ft£&»tcgft 50 
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/itCtlCiotgl^^^P L©Bfln»NA*Gl±S-iifc«^K:tt, X U -y h « 7 5 J: 

s ft §§ 9 o © ft 3* *t ^ 7 6 t <d m ic t> m & l q * ffi K l r gytm 9 0 (DK^m? 7 6 <Dm 
oaNA^fiu^sat', § ft g§ 9 o vytrnm? i 6ti*sfgft^?£p l ;fr l ft * 

[ 0 0 6 8 ] 

apfc##iB*n*o * i/t, foiixT-->*p s t <d n tone m 1* m n ti it x it . s.^- 

8 OfcioTJtBSffi 9iff5>n, S ft \s y X 8 l ^fl-LTft-fe>"»t8 2 1CJ;oTS7t? 10 

ft * * <D ft -b > +t 8 2fre>^©§ft»tcj£C/cft«^gH3*§ ( ft « « ^ ) # « ^ aa a as at 

[ 0 0 6 9 ] 

a> f s j; -5 k , * * m. & m r- a . it m v - * © « « « c 3 wmo © it n « x y >y h x 

*-V>#iGfc:J:D?T*>ft3<0T?, ^ <D ^HC t± 3M ft P > X 7 9 tf, Sftl/^X8 lSCf«t 

2KWLt^it5ci:{i:S:§„ c t > ^ H It SiJ ^ « 7 o -e t± . m^colEHrt 

T*&Kjf3)Mftl'>'X7 94^Lfc)t)ti^T§*l/yX8 1 IC X M t 3 <fc 5 fC „ SV^X 
[ 0 0 7 0 ] 

£ISItt?f-ffllJ&87 0 tt , ft -fe ^ It 8 2tflIXf-->"P S TO^fBOBf3£{fit«»C«»t 20 
<=> ft T V> 3 fc 46 , ft -t: yt 8 2CDfg^ft^H-r?>U--9 !r F^W-4 4 CD ft iM « Jg H K R t£ f 

•5Si?n/if ^fl)<t9iel«Xf-^P S T©K»»je^»»*SitSc:i:^*»/^o-fc 
■& 3 A, , HOlSl^iS, *S^B»»?t5J:3i9:*^lcii, )"et>^8 2 £ « ® X 

SftiR^tO^-fe, ^0-g|5^a«X'r-v ! P STICK It BhT^TUia, 
X t- — V s P S T tc K if h ft T V T t> <fc ^ o 
[ 0 0 7 1 ] 

*nm&f&icls^r , rgiiniLA 1 j r^2«ii^LA2j 30 

LQtt, |B|-M<D?&f*%ffl^Tfe&<, WlCiiftftfCttLTSJlT^ 

oi45«tt%ffl^Tt.fii«\ #{c, r » 1 $ it m m L A 1 J fc S Mt {* tt , 8 IB ft 3* 

, ra2«si«L a 2j icm^zmfcits *7X«*«7 4oijf*, sy/xa 
yt^m? 7 6 <DTtm j t>®ffim**zMLTMiRf z c t & x* % s „ 

[ 0 0 7 2 ] 

*5 , X'J y Hfi7 5iS«S9 0 CSfif76) £ <D PeS fC r& ft L 

q * » tz l s ra m it sij a « 7 0 * , ?g a is ft a s k m m l k m tc o <^ t ih w u & # , a 
B)t^ip l ^a«p £<Dfg«**L QSMfcs&^-patft-r* f 9 -f m ft a s ( m % m 
ft mm) (t^^tfe, *?£Bnizfcz>Qmmmmmm 7 0 c g ft t§ 9 0 ) saffltscttf 40 
i? tr s „ f 5 is ft m a fc ^ t n & * it n -r 3 ^ « N s m ft ^ & p l txu >y h« 
7 5 tttttfaz-ercViMv, ® Bitmap l txv y h«7 5 1 <d m tc m. w l QSr^fcs 

sBi*a«i«LAi*jgrit-&"rfuffi2?ais««LA2©**jB«ufett88"c) , s^ft^ 

JfsP L^/tL/clSftftE L^XU >y h«7 5 K M M l£ tl 5 „ Sftg§9 OOftf if 7 6 » 
, X >J <y h 7 5«flf7 6fcO|IBK:»lfc«nycjati*LQKJ;»3BBPaNA*lRl±« 
ft&CDX, mn&NA<D±%^ ( 0(1 A {f N A > 0 . 9) fiB«^»*» A T t> 6 F 7 'I' » 
«8ilC»MTt)«*a!lflcS)t?S5. * x 0IJ^tfSftg§9 OO^^If 7 6*XU 

•y h « 7 5(c^S^Hi-TfelS»ft^^PL«riijiL/'cft«r^WfcSft-rsc:^^T*€, S 
«S9 OtftSay;^ HfP*5fc^3»«A'fl6n5. 50 



(17) 



JP 2005-129914 A 2005.5.19 



[ 0 0 7 3 ] 

ft 33 , # n as 0 « ? « , $f*«^gn oostfiftaiRgti 0 4£rf£oT?s<*LQ 

O&fe&Zf ® Wit ff 5 £ tV. X U -V hfi7 5 t ft ¥ SSI ^ 7 6 © fffl «D £ IB S P tC ffc L 
Q % M fc L T ^ * tf, mW&t&mW 1 0 0& tfi«{*|5|iKSHl 0 4 *r ffi fc> ■$* fc: » 0U *. fc? * 
ftSBEXOJH&PSfCfcl^TiKitLQi&glHS P »C W fc L T *5 < fcV>ofc1ftfi£fcBI8gT?& 
So C CD ig WAtfxy y hfi7 5*Ci88 3 (Zf ;l/FXf-->'5 2) iO^L, £ 
HI S P©«flcLQ«r3£WWtC3Sl!|-rSJ:'5fCUTt>«kl^U, r«{*LQfcLTfSf?14lCfin 
ftS*^a*I#*ffl^Tt — 73 T° , I^W^ill 0 0& tfKf*|s]iKSSlll 0 4 

*ffioTJK{*LQ©«f&Rtf@iR*rfT3CfcT?. £ IS S P fci ^tc #? ft¥ ft ( ?* # ft ) I* 

LQ*ifttcki( , ?JI"e*«. ft fc > £ ft St ffl ^ B 7 o © st ffl 4> , f* f« ?a B 1 0 10 

#J * fc? X U >y h ffi 7 5 ^ ft ^ ig ^ 7 6*«t$Lfc«J$g|S«8 5 fl SB 8 3 (ZfiHXf 

-•>~5 2) 6 a. -r »c , mwmw&m \ o 4 vQffl s p comw l q %\B\iuLrc'&ic , x 

l> -y h ffi 7 5 ^Ttf «f 7 6 3: « f$ L fc f* if S|5 8 5 *Wt C i C J: 9 , ?K f* L Q £: Jl tH 

t§L fc ft < mmttWkZft o c 

[ 0 0 7 4 ] 

ft fc , X'J 7 M7 5 tf)ie??9 0 ( ft ¥ M =¥■ 7 6 ) fc © TS IC L Q * ft fc £ "f (C % 
X'JyHS7 5iS)tl89 0 ()tflf 7 6) fc © ffl (c , tti*:LQti&Rli;jS»f**W"r 

s ft a a £ sb ** ( ft ¥ as « , # ^ x gp « ) ^EiLtt^^o ^©<k?ftftMi±S5**fc 

L X It , 0!| *. fcf 5 3S ^ « H ¥ 6 ft 3 „ #£jW^»fc:fettatt#LQtt«zk"e*oTA 20 
rFX + ^VU — ^ft tC ft ?" S SjJfi zK © /S #t s£ fci <5 1 . 4 4 tf btlt </-> 3 „ — 7j> Ar 
Fx + ->vL/-f^(;:jlfr§5^(OltT$aiJi?i . 56tft)ht^5„ Lft^ot, 

L QICi§S2lIi«L A 2 »i t 5 ft t> 0 t , X'J 7 hfi7 5 

m ^ 7 6 fc © ra tc , 53i^e>4syfiaatR»*e«UTfe«fcVo 

[ 0 0 7 5 ] 

kt, gnttft$j8tB7 o * ffl v> fc ffi n ft st ffl m ft © - w K o ^ t m 5 1? * # m l ft a« 
f^iiwts. ± a? l re d; o ic , H5«sra«*9f»jLT^5«si*^-rBii?»So «s ra ft 

St ffl b# v T , v x * m L T ti , S ffl ft St Si] H ffl © fc <o & 5 « x -f x © Si jfi m 

i^ns^/^^xiyjgfflvx^tciifflcostffl'Jv-^^^^Lfcfcoftif^fflv^e.tiSo * 

(7-ffa-i't;l'7-?l) *Witf, c co v - ^ ffi W- a) v — ^ * 

[ 0 0 7 6 ] 

fc © i± ( t 2 ' - -r ^ - It ) ft 1 : 1 ^7>KX^-X (L/S) v - ^ £ ft 3 St 

fflfflv-^PMxfc, Y|£li^(6](cMlWI4^*-r?.7 :: 'i-x-t'-ttAM : lcoL/SV-^7 
5> ft £> St ffl V — * PMy ttfffl5!Ci6SLTl6!i?nTV^„ C n £ St ffl V - ? PMx 
, PMy ttH-*fi<07'0/^-y^64*. $ fc , £MStffl£eB7 03rflt/j)c.-f3X 
•J y h«7 5 tC«> 08 (a) ^ T <£ 5 ft , Yitt;£fltC5£tf<sm;£|il2D©xy«yhg|5 
7 1 x fc , X ffl 7? ft fc: ® t>* i> Rlf 5£ IS 2 D © X U >y h g|5 7 1 y fc , 08 (a) IC ^ $ *l 3 40 
J:dftmS©{SBMflT^fi8^nTV->5o d © <fc 5 fc: , X'J >y M7 5 tc fci , SI PS tc (i 1S 
StOXU 7 fg|i7 1 7 1 yf *^i^nt^S^> HI 1 ~ 0 7 fc; {;}; c ft £ x >J -y h 

g|55rft^LTX'J>yhg|57 1 i: LTl^JtlTl 1 !!. 
[ 0 0 7 7 ] 

0J A fc? , St ffl V - * P M x © £ ffl m <D St ffl (c & fc t) , iiliSiCONTfCit), 0 1 
ip?niiWlvX^7'7-i'y K 7 B*^07ncoy-5^>F|gi|j^B^/t-LT|g»)$n, M 

luaicoNTEioitiii oaftiCBJiish, s 3t ?t e l # w- ffl v - * p m x ic m m 

H-lY-7PMxiCj;oTlElfJT, MxSLLfcft ( SS )t ?t E L ) fi , tg^^^^P 
LCiOSff^n^ Sf^^P LcoftffitcStffl-^-^ PM xCO^P^ft CIS » • ) # J£ fig 50 
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£tx3o CCtf, l«Xf-->"P S Ttts 08 (a) K "T «fc ? fC , X 'J -y MS 7 5 ± 
<D X U <y h g|5 7 1 x <D + X fflij ( X « - X fit ) icftllv - ^ P M x (DS^t P M x ' & fig 

[ 0 0 7 8 ] 

^ It, aSglCONTOl^Cti:, l«Xf-->*IlgIP S T DKJ;!), « 4£ 

xf--;p s Ttfis (a)4 , tc^eriFx-e^^ni>cko{c + x^ip](cigS)^ni>h, x 

y "V h nP 7 1 xtfSH^PMx' fCttLTXitt/jInnc^SSnSo CCD^ScftC, X U >y 
t g|5 7 l'x«ilt«* (i*)tEL) tfifiXf-->'P S T (Zf*FXf-f 52) 
ft <D § ft ft 3* & , Sft^f-J'P S TWSI505 7-8 0StfS«l/yX8 l*^Lt)tt 

v-y-8 2 T* § )t ? ti , fojttsafif tffifffli«ic«ie*n«„ if j&igt 10 

^ICONTlC«$&t§„ ^fecO^, €#403SBTtt, 3tSl i'60*}l6)ltE LOS 
ft & IM <D fcf €> O # fC <fc 5 ^ # ^ JP 3 fc » , 0 1 (c^^nS'Tyf ^l/-^ty^3 3 
© fl tC <fc Dftty* 8 2 & ft Lfc«^**JW£BC O N T « ij& f £ £ 

H4oT^s. 0 8 (b) fcau ±mco^rsmmm<D^icm tx ^ytmmmmn otas 
m m ) o-wtfijnt^s. 

[ 0 0 7 9 ] 

4 *s , it sh v - ? it , ±jfiov-*KB6f, it m<j a m <o m m m tt * it aw m m & z \c m 
u t 3S a: 5t #> 3 c twvz & 0 

[ 0 0 8 0 ] 20 

it iw v - * p m y <d •& m m * It ffl + 5 41 ^ K it , a « X f - 5> P s t ^ , X y -y MS 7 

5±OXy>yhg|57 1 yCO+YfiJ ( X & - Y PJ ) t tt M v - * P M y ©2ffl«A^)fi4 ft 

& ffi B IS it T , ± IE t m ffi <D x y -y h- x * > Js it ic <fc S It i9J * f=r 3 c i: J: 0 , It Si) 

v-*PMy©£|HJf*fc:*fJ£ , r3ft«£»B*§' ( ft 3ii j® fl ^ ) *»actft<?*So 
[ 0 0 8 1 ] 

PL«ftfi?64a, 6 4 1 Of-3«)Uj # 6 % SfcSl, S2(KnS65A, 

6 5BOI**10foEMl%)!l^, fi»7t¥^P L©7*-*7, R <D AS © Eft £ 
O^fi^ptt ( *. (f f* ffi ft ft . M , T f -CXh-$/3>, nviRi, ^EUXM^ifOlgiR 
i<0^O'>S< tt-o) , »Jfit4J:5li:LT2llll«lf|-ill)«i7 OSffl^TiSL 30 
s )^^lf 64a, 6 4 b<Dlil, Rtfl 1 , ^2^iS6 5 A, 65B{C4otf5)±^ 

[ 0 0 8 2 ] 

B © #S tH fC fct , m * \£ , 4>I 1 n m , x a — -r -f — Jfc5 0%©L/S^#— > £ & £ It 
S'Jv-^PMx (X&PMy) JfcJBjatSttfcvX^MtffflV&tlSo ^H*©P — 

^litiovx^MA^xnf-v'MS Ticn-Fsns, jc , aigic on t 

It, VX?M±©It$lv-^PMxtftg&ft3 s ?fcPL©ftflS±{;:ti(f — gcrS<fc-5(t, V 40 
X^Xf-->'IISiMS TD^^LTYXnf- ^'MST^MfS, ^ (C , HPj ffl) ^ 
i C O N T ti , B ft ft E LffttiSIV-* PMx»»0»K«9»?n« i^EBjl^^i'/' 
7^>F7 B*ffi»«BiJffllLTKBWffi«*«^"rSo CO«it\ SiJW*BCONTtt, V 
X^MCB^JtE L*S»lt, MSEfcH*KK:LT» »«X'r-^PST*Xitt*l5j{C^ 

tL^tfe., $ntingi7 o * m v t it m v - * p m x © ^ ra m it n * x y <y fx + 
-vv^sUcfco^So c © , f&ijas^BcoNTti, sixf-->"iaiip std^/t 

l/T^'J y hfi7 5 0 Zi*|*|OffiH ( T & t> "6 , Z f ;l/ h Xf -->" 5 2 C{41) 

©xf7/t:7f T-^itJtoo, wwT-^PMxo^ia«w-jfi!i*aaiHi«osL, & 
in © ft js ft ^ c ft « g » « ^ ) ^riBiigBMRYtcieii-rSo & *j , ± ib © x y >y hts 

75cDZ$fl73[p]£OiaBCD^Mtti, Z f ;1/ h Xf 5 2 (01 V 3-? 5 8 A , 58B, 5 50 
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8 c <Dmmmicm-3 * > t z * a x - * 5 9 a , 5 9 b , 5 9 c^MatsctciDfT 

tOfiii:tt*li3Vh7X h^tftS. f LT, fHUflfl^BCONTti, ^ © 3 > h 7 X 
h^l^i:i5:5)t3l)gf f t*f)St§Zf ;l/hXf-->*5 20ZUI (T5t»% > X U «y 
ht67 5<DZ«73lfiI©{&B) ^^(±JL, COffifi^&IKft^^PLCD^Xh^^-TjXffi 
ltLT*Jt§, n> h7X MJ7*-A7fiI ( x X * - # X « ) KJSttTtftSUcg 
ft t 5 O T 5 , SB)t¥^P LO^X h7*-*Xttl*«afi<fl-38ItJH ( ft 5£ ) 
tSCt A't'f SiJ^I^HCONTti, ^fe/b^X h 7* - fcXffiBfcS-J^T, 7 * 

- # x & tts m 4 5cD^tUM^ ( m a m ) (Dmmiz. c « ie ) ?657*-*x*tyy 10 

l/-->3 >^|f % u niC <k ^ , 7*-A7N^(li^4 5lil<);-3tlfiXf-i ? PS 

[ 0 0 8 3 ] 

¥Wft/^XKtt-r«fi*tf + #fc8lftftV>iS^t>&.6at, S / N J* ('✓^t*//'fX 
J* ) OjaT?IB)a^ftt^»^KttW^OJai»a«»OfifiltOSEfbS:WjllUTt.^X h7t 
-iXttB^lfcSaA^IS. ft is , iaLft3yh7Xh*ffl^S*ttli:H6f, 
fttt£ffi9«!>1R#{ltfS*£&«ztta ( x * - # x B ) i-^Tt^ 

[ 0 0 8 4 ] 

7 1 ( X 'J -y MS 7 5) Yf Irt©fS7J|fi](CX + ty2^§Sffi ( X D >y FX+t 

<D ft? ffi ± (C L , COSBilCWtT^U y hSIS7 1 (X'J7H7 5) ?;^illAX^ 
ft ( Z ffi 75" In) ) icffl»^i?n§J;9(C, X"Jy M6 7 5 * 
X h 7*-*Xffil«t"-L^t53r$X h P-^15nT*Zffl75-|RHCiftoT5£S ( X * -v > 

tit B £ 3< 46 & 0 C <D « £ , & S ± fc 43 T ft ?»J v - * <D ffl m , X U y h * 7 1 (7 1 

xXii7 i y) <DJB«i:(5(^-g?-r^J;9^^ri, ^^fcft-Stf-ifl'Jv — Jti^sciiJi 30 

iff $ L !/"> 0 CO«t9S:aiait|-l%ffAtf, H9tc^-r«fc5ftJt3SB«^*»*Cfc^-e 

c © t§ ^ , c coyt&mm^(D m^'&B<D z <DiiLm*m& if z> c t ic £ o , 

X7^xi/^;l/7^ys LTX^'fXL, ftS&jgfi^ftx^'i'xi-'^i/^'-r^s l to 2 

O(D^^(7)Pf5jSOZffif*^Xh7t-AXfiEfZ 0 tLTt^V^o nCLTt« C 

© 73 }* T tt , X 'J -y b IS 7 5^Ztt73lR]^-|Hl^«-r^r£ltT^Xh7*-*xeB^^ 
til WT m T- £ 3 £> , X ;l/ - 7 -y h * ft ± T* £ 3 . 
[ 0 0 8 5 ] 

tU7b-jitCOV^T»iBfl-r^ 0 C©«ffiii*tt©lftltifc:|RLTti, — 0"J t L T 0 1 0 fC ^ f <fe ^ 40 
ft, * — > ^ m P AftKnuIfiW-ifflV— £ PM x 2; PJ — \f ?£ PJ — W CD It iB'J V - X PM | 
~PM n 5: ? tl ft 7 X ^ M 1 ^ffll/^n^o 7X7M 1 *Wxnf-^MS T tC P 
-Kjn/ii, ftJSPSBCONTti, VX?Ml©'*i;fc{C&£)fi-ffliJv-^PM k #&f£7 , £ 
^^P L © ft $4 ± K <S — gj f 5 £ ? fC s VX^Xf-^IliiM S T D^ffLTTX 
^f-^MSTi&^itS. -T ft *> -6 , VX*Ml<Dg*Pj£'\©&Bft&tffTfc>ft.5o 

coSqijiS'NOffiBft46* , ff*>nfc«^fc«» IHv-^PM, ~pm„ oitiig^^ 

*3SP KOSffrtKffilLT^SfcOitS. * fc > MH81CONTB, I^^E Ltf 
!til7-y PM, *»0*KHif?n«J:5epriv^^7'5'ry K7 B£rfg»i|iijePLT 

BBmiflittfcSJs-rso c<DW.m?. MisicoNTti, n«)tE m i ciftt 

L T , flij t P] «l fC L T X 'J -y b X * ^ > 73 tC <£ 9 £ IS <#! §t ffl'l £e B 7 0*ffl^TtH«Y 50 
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*S3l3:8EtltgfiMRY(cI21*-fS 0 8+ $J v - £ p M , ^ffl^ft^X h 7*-AXtH©^ 

iEira*fcX'j7 hX + ^>77^T'8tjSi)v-^PM 2 ©^Hlflttf-Sl&tfiSiejte^JRP L 
USlCONTIi, ± E k Ifll « K , iii«?:^ILooftiv-^ p M 3 ~PM n t:o 

T , SliiiCONTa, cn6iuo^^nft^^xh7*-A^tsz , , z 2 , - 

, Z„ Cl^^T^iffOKcH-Wifil^ff^cilc,):?), SK)tf^P LCflit^IH) 10 
t § 0 
[ 0 0 8 6 ] 

n-g>o Ell 1 lCfxt7X^M2©;^ - >nRl§lcPArtCDYW73|6]0{i{S'4'5^{i:, X ffl 75" ft 
fcm^SSfSPSTTZOOfhiSiJ^ — ? P M 1 , PM2tf)gSJtlt^5 t 8t $J V - P M 1 

t* , BuizELfcftiiijv - * p m x tm-^mm-mm<D l / s ^ * - > -p & & „ * £ , itpj 
•?-^PM2(i, n-jH'jv — ^ pmx ^m<o?^ — mm (mz-if, 

ItMv-^PMlcO/SW (V-^tf-y^) (O 1 . 5 ~ 2 g Jg ) T* X $|S 7} [oHC M A, fc L / 
S'^-yi?$i§ 0 V7^M2%VXnt-'>'MSTlcn - F L fc f£ , MUglCON 
T li , VX?M2±<afh$Jv— ?PMl#8^ft^^PL©ftfft±lC{fl£ — ^TS^^fC 20 

iglCONTIJ, S^7teEL^ItPJT-^PMiaP^£D^{C^*f^nSJ;5(C, nl » V 
Xi'T'?^^ K7 B*I»IW|lLTSW««*«St5. COWIg-p, SISS8ICONT 

D£ftg<i!ftffli|=gB7 O^l^tH-iY-^ PM 1 <D £ IS ft 8t $J & tS ft M P L CD ^ X 

h7*-*xffisomm^ffw ^©issi&aHtttatitMRYfcEtt-rso st »J v — * p m 

1 h7*-*XffiiCDttW*«»71'« t» ON Ttt, ® ft ft E L 

# 8+ PJ V — 7PM 2 (CilfjnS J: -5 tC, TX^Xr-^IigtMS TDSr^LTVX 
^X-r->> , MST^-X77|p)fCRlT^Sggi^«J'r§ 0 C <D « «® T' , _h 82 t [SJ « tc . X'7-vh 

X + -V > 7j 5£ T 8t V - ? PM20^PliltiSt>*fi^)tf ^P L CO ^ X h7*-*Xfi 30 

■ £0 & tli £ ff ^ > fOlSSSEttfilMR YEEltS, Cti6J:9fl&ftft*t7h7 

* - # X ffi B Z , iZ 2 £ CQ g a "3 V> T ^ MffllSlC O N T B« tS^ft^?£PLCOI£® 

|R IS * » Jf «fc <D Stbt & o 

[ 0 0 8 7 ] 

X^M3*<ffll/>fitl«o 01 2(C/^tYX^M30/^ - ^nH^PAcD^^gPS^^PS© 
g|5 # tC ^ ^tt-5 0<D«^lf 1 2 0 fimft (aiif l/4|TXU»Hg75J:'f30(i 
m £l ) <D IE 7? V — ^^e^58+aiJV — ? B M , ~BM 5 A')g)S2tlTl^. V X ^ M 3 
^-=?X^Xf-->"M S TCD - KLftt, WtSlCONTtt, ? X ^ M 3 ±© ff *K # 
ffi-ri.8tiSiJv-^BM, © fp W , KKyfi9*3SPL<DJfctt±f<:«f£ — ScTS^-Stc* vx 40 
7Xf-^IlglM S TD4Mt-7X^Xf-->*MST%ilt§„ f & fc> % , VX 

V-^BM, ~BM 5 CD T «; , S lg ft ¥ 36 P L OSBrtCfiilB LT^5 t O t t 5. # 
fC , aSlgiC ON Tt^ R ft ft E L^stS'lV-^BM, fc^tyftaiv— *BM, <£ D - 
®<)*Z^feBm®.&ft(DfrlcmMZtlZ& O tnJ»VX^77^> H 7 B SB ®J 3?J i® L 
TI?li)S41iSt5, :o«iT\ ftJ^SBCONTH:, SK^E L%yx^M3Ic!S 

— ? m ft m ft & o £<DW.mv. wmsicoNTti, sfixf-yf»gip s t 

D^r^LTa^X-r-^P S T^rXffl7?[o]tc^aL^^e»^P^^8tiSiJSfi7 O^rffl^TSt 
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y fc sb it t & o * k , MsgicoNTii< f# & n ft it m m m fc a -3 t- , m *. is & *q <d 

ffiiftWOf gS6 5l>liXyj;ttajOf jSt i9. It ffl'J V - ^ B M , CO^^fi[H**i6^ 

'%mfc$u£ft (cnii, iEKiftfc**-&S) tcft£[EU-J§|j£&cDa*1i£:&&lE&i££cD 
» © 0>J A ff 1 ^W^ofP**46^itt>{c, MEi*a88)S»i:cnill-lllfiOi* 
i:«:**Kifii:OS!©0(*tflJBW»©*a**ii)*. ^ lt> m Z ti fz %} Z o L * mw L 
Tme>tifcm<D&iE& %*#>£>ci:t;:j;9> i#flift»jS#©S 

jg«^i:R(T^©x5'i'x b^;i/fc©&j5fc:g^^T#ftmg&ii^fc*tjs-r;5fflH®©x 10 

£ 3 „ * E , *iJffl)S«CONTfi, S«Xx-^PST£Y$i;SfaEj£itL&#e>fflraf£ 

It ffl S B 7 0 £r ffl l> T St ffl V - * B M , © ffl « ft It ffl £ 1>V f ©ttiK A 9 6 

»S£il<f«:Ett{BBMRYEE«T*. fit, ±Efcra«©ffifflttW3¥fl!)^i£EJ:?K 

St ffl V - 5- B M , © Y fit B y , * 3fc * 3 o fit, mij ^ fi C O N T li , f# <b tl fc ffl V 

- ^ B M , © J* *I fi fi (x | , y , ) E » -3 T\ 7^^M3C»M(| : 'tW;Wt5fi[gf 

ft % *f IE "T -5 „ ±E©VX?M3©fa«? t ft©*iIE# ! *l7-t3i:s M»S1C O N T li, 

BttttELtfU-fflv— *BM 2 £r^t?ltfflV-^BM 2 £9— |el9*:#<^JEJ£KSi£g|5#© 

*lcllf?n5J;TtCBjifivx^77'('y K 7 B*JB»«SiJ»LTfiaW1H«*«3e-r«, c 

© « ^ T- , ± IB i: ID « fc , X l> v h7 + f ySST'tlV-^BM 2 © ffl H ft It ffl & O* X 20 

Y & B CD It ffl * ft ^ s t © m * IB VS. £ B M R Y fc IB ft f & 0 W » „ MffSICONTU 

, IIIIS^IMLOO, It ffl V — ^ B M 3 ~ B M s fc O V> T ffl ffl ft CD It ffl R Tf X Y f4 B 

© It ffl £ iH t> jg Mt ? o C ft fc «fc 9 f# 6 ft It ffl V - ? B M 2 ~ B M 5 © ffi Igfil ( x 2 , 

y 2 ) ^ ( x 3 , y 3 ) , ( x 4 , y 4 ) (x 5 ,y 5 )lca-^'(,->T>R/T^cD^S ; $rtT 

[ 0 0 8 8 ] 

, Rfff^ X h - »> a > * ffl IS ft It ffl fi 7 OSffi^TM-SCrs^lBJCo^TSiiLft. 

& fc , m s cd it si v - ^> * ffi o t , ffl n ft it ffl m B 7 o it , m 7L \t u v iR&m © fte © se m 30 
«f ft fc m l t fc it ffl rj fit -c & § o 

[ 0 0 8 9 ] 

C © J: 5 fc , S^7t¥^PLcD*gft#tt^XU-vhX + ^>73i*:Tltffi'J-r^^(Cti, J9 
iJft^&PL^r/t-Lfcft Cl)t)tE L) CJtLTX'J 7 M7 5 ( X U ? h ffi 7 1) * f B 
WWtC»»U«:^6, II*L Q^f>LT§^^9 0 ()l¥if 76) t;)t*'MSn5. 
[ 0 0 9 0 ] 

Magic o n Ttt, ±mmfflLfc&%K¥% t PL(Df&mftV£mmt l cm~j^T, mm.<D 
tt««fi£&»-5fc«>©ffliE»» mwwicit&Byt^zk p lcd^^^^6 4 a , 6 4 bcofg 

mmRZfm l , S2$lf 6 SA, 65BCDrtgPjEE?3CD|^^»^*i6^o ClT\ Sfitl^ 

■ MR YiCli, ixlJ^»fe5V>lii'$a U-->3 KioTf «)SftP)nT^5, tg 40 

i)EflPLO«fif6 4a 1 6 4 bOSillfttfSU %2{!nf 6 5A, 6 5 BO 

tD^*gft#ttra^iffB) ^isisnt^s, siiiicoNTt^ ib«sbmry{cib« 

gi^f ^ P LO)tf I?6 4 a , 6 4bOlKlfttfKl, S2ffiffil6 5 A, 6 5B 
cD|^a?JE^CDlB^«^$tyfflIE»^r^i6^o ft fc , fflF^ftltSiJcDi¥^a, flf<J A tf W M 2 0 

o 2 - i 4 o o 5 ^ & m ic ffl fa % nx ^ & o 

[ 0 0 9 1 ] 

-r ^ o so 
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[ 0 0 9 2 ] 

ffimmmftvtzffiiE-f %rc#><owi jew o itm. »i»«icoNTtt, ® & k m 

L tllXf-^'P S T ± tc a - K S ft a« P t*WfiSt5J:itl«Xf-'>" 
SHIP S TD^Mtllxf-^PS T^IIt5„ & c cd £: £ , tx^Xt-- 

> frJMBCONTH:, $ <* {« *6 $ «f 1 0 <D 1 l^rSBKlL, 1 2RD*« 

^/X/H 3^MT#filWftDBiHOiS(*LQ^IlPJ:K«i&t5o * fc , frJ 
HSICONTtt, ttttfttttttt 1 OKJ:«M«!LQO«»JuffoTM!#0iRii2 OO 
7& ft [el 4X ( J* £ 56 ) 2 1 * K » I, , lei HX 7 X ;l/ 2 3 & t>* lei i& S 2 2 * ftL Z & ffl & 10 

fct)m^«cD?gi*LQ^iHiiix-r^o cntcfcOx &»rt¥^PL<o5fca&a$cQft^}!if6o 

tllP t CDmicmW L Q<DfgS®«A R 2 » J« S ft S . 
[ 0 0 9 3 ] 

f LT, fiJSS^BCONTfi, M W Jt * * I Lfci 9VX*M%»)t)tE LtliL, 

I/" 1 T , SP LO)tf If 6 4 a, 6 4 b^ilLfcO, «1, 5 

A, 6 5BOrtg|5)±^^|«^L, a»Jt¥»PLRtf?0tf*:LQ%^Lfetti««ftt*»lfiEb 

[ 0 0 9 4 ] 20 

feM&Kmici*. jSKflWAR 1 Kvx*MO-»(Oy^->««iaRSn, & ft ¥ 
^ P LiC»LT> VX^M^-X^ft ( X « + X # ft ) fc»fi V 7?8it SOCRW LT 
, If Xf-->*P S T^MTlSPftHX^lPl (Xt±-X7?|pJ) fC 58 IS 0 • V (j!lifi 
» *g sp ) 2> 0 * U , 10cD~> 3 -yhtiyc'\<DMft*?7t£t;: s S«PcDXf->ylf 

■v v # a t* # > a >y hi m ic tt-r % m yt m & m # n t> n %> , * n «s « an? « , a « p <d 

o 81 X a (03#i) T'^-r*473|S] ( - X # |6] ) fcmSPfc^ftS-tfTj^S: 

S ft % It ? « tC « ^ tt^Bl 2, ««yX/H 3 A ~ 1 3C, miWS 2 2 , StflsUR/ 
X ;U 2 3 A , 2 3B*ffll^T, Kf*«»««noRtffcf*|I|iK«*2 0teJ:S«{*LQ© 30 

m & r t>* in ir AMf ft ft s o r * t> % , »«p#-x75ri*Hc&»-rsisf;:«, «jsyx;n 

3 ( 1 3 A ~ 1 3 C ) it3iS#LQ!!)'19K)t?^P LtlfiPtOIiCft^SnStfct 
(C, 0 UX 7 X to 2 3 ( 2 3 A , 2 3B) «fc»)S«P±©«f*LQ#|BIiRS*u & » ft ^ 
P LCQftft&ig|5©ft^iR7-6 0 tlSP fc©lffl*»fc-r«fcdfi:-X^lfllfC}Ki*L Q tfffit ft £ 

0 9s 01 X b ( 0 3 # ) T* ^ T ^ # ft (+X73|p1) tcSSP^^ifi^-^T^eS 
ft * ?T 3 « £ tt , ««Bl 5, iJS/X;H 6 A ~ 1 6 C , lal UK S 2 5 . Ec O* IhI HX 7 X 
/1/2 6 A, 2 6 B % m V> T > {$ *S «! 1 0&tf?£te|n]lR8S#J2 0fC<fc3?£#LQcD{a 
»RtJF|a|iR^fft>n*„ -T ft t> -6 » 3S*RP^+X^inifC»»-rsiBfC«, «l&yX;H 6 

(1 6 A ~ 1 6 C ) iOiftL QtfSK«¥^P L hllP tcO^E^ISfn^tifctC 
, @ iR / X ;!/ 2 6 ( 2 6 A , 26B) «fc0il«P±OJKftLQ^@lRSn, & f£ ft M P 40 

1 (DftiQ^cDyt^m? 6 oiisp fc©ra*Wfc-r«fc3K + x#isa»c?8ttLQa*»in*. 

£ <D « 0IJ * if ft / X ;U 1 3*^LT#*&3ttSJS<*LQtiS$RP<D-X#lRj'\©gP 
fHc#oTft^iig76 OfcSSPfcOlfflK§l#5i*nS«t-5fCLT8itnS©-e, f8t # #S 
ill 0 ( r« « 1 1) Q«l&x^;l/4 ; -^'h$<TtiftLQ^^fIf 6 Otl 
fiP iOSC^lKffil&Tf 5„ fit, £S^ft{CjSDTffittLQ£jfi-f7aft;&^ , Pl§ ; 
A8CtKJ:t), + X 7? ft, Xti-XTafiOH-fcSOTjlRlteaSPfcjtSE-rSW^tCfc, 
)^¥lf6 0 tlfiP © IB * tt f* L QTRfttC <t^T'#, JB^JWttg&tfJE^Ji^S? 
S * t# £ c t^t'f 5. 
[ 0 0 9 5 ] 

±8B*JUBl»fc*i^TH:» £ IS # W iffl IS B 7 0 <fc -5 ft 8N IM^ * K , 50 
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mi O©ffitt«*&Rtf»f*0iR««2Ote,J;Si&tt|giK*ffoT, P L © K¥ 

i?6otxij7 5 t comx-mi* l q fans £ o \z lt ^ % if. yt<Dmmic £ 5 
m l q © m & g it * m w l q © & <k w '> ft ^ « & tc » , w-Mi9(cK{4c«tftii«i o -c » 

itLQ^ffilSL, ltMMft4> fc«, 7&{*tft*&$Sflt l 0 ic «t -5 it f* El iR 81 #! 2 

OK<fc3ffif*@iK<ov->-rftG>»fet>ffikL, W-8H»ft**T*K:, « f* 13 iR « « 2 0 J: 3 

[ 0 0 9 6 ] 

5 o 10 

[ 0 0 9 7 ] 

0 1 3«£H«»tH!|gB7 0©8U©iSffiJB»*jS-rBITa&So 0 1 3 {c 33 V"* T\ S IK & 
fl- iffl Ss B 7 0 © § ft §§ 9 0 3%, ft -fe > It 8 2 # X l> <y t « 7 5fc*fcifi^ttBK:IEB2r 

f C^t>*8 2 i: X V y MS 7 5 tCBOSBS PClftL Q^iS/i^nt^5. 

2 ft ft ft! ft 8 5 t-««FSnt^§. ft -fe > It 8 2 © § ft ffi 8 2 A £ « gfl *t 
8 50rtIS8 5 Atlif - fcftoTl^So <:©<fc5ft#fJ5!ct;:cfcoT£>, ft -tr > -<t 8 2 t± 
, g^^^lPL, £ 1 L A 1 , X U -y t * 7 5 , Rt^S 2 ilffiftS L A 2 §1 

i®Lfcft%&Wfc§ft-f3i: ttfftS. 
[ 0 0 9 8 ] 

01 4 « , £ ft it i»i m m i o © gij © * m * -r . 01 4 &c ^ -r * s , ft -tr > -9- 8 20 

2©§ftffi8 2A«, X'J-y H6 7 5 0Tief88LT^S. tSfc^ll 4 te ^ T W tt 
fcl^Ttt, S2«iaiL A 2 tt«^c?nT^5^„ C © J; ? (C, §ft§§9 0©ft-te^tt 
8 2*7'J y hfi7 5t«f Si^CEItSCtT, a»«f » P L k X U 7 hfi 7 5 

^Tt, §ftg§90 (§^1?82) BSi)tf^P L5:/Mfc)t^g!(f(c§^t§Ct 

[ 0 0 9 9 ] 

ft fc , )ttyD-8 2*X';y H6 7 5 K8T5««0*^, X'Jyhfi? 5 («5Xfi 
§15 W 7 4 ) fct , Sl}«a««LAl©jR(*LQ©S*Tfll*J9:^Sfflfj:S^»t^CfcW» 
SLl\ M « , § ft -t: > +t 8 2 © 3 ft ffi 8 2A%#^Xt5g|5M7 4<fc9±7j{CSSm£# 30 
§«fi5tfcwr^T'fe§ 0 — # > §)tl8 2 A^ltiJStf (C^-fey^8 2COg*l8 2 AO 
iKX'Jy hfi7 5 (^7Xfig|itf 7 4) *»»*SCfc»C«fcf5, ¥fflB« 
T , m 1 B S B L A 1 * & tfflC B f£ ? % £ t W T $ %> o 
[0 1 0 0] 

ft 43 , ^ty^8 2?:XU 7 hfi7 5 © T ffi IS ^ "T S tc 46 ic & m M * ffl V £> C £ T* 
£3„ C©*£, BBftUi. g^)t(:WLTi«^SI$^*L, X'Jy h» (ftjgj§g|5) 

7 1 % mm l it nvtyt 8 2 © s ft m 8 2 Atxw-pssji^&ajfistts 

[0101] 

* , 01 4 © HAS J£ ® tC *5 V T fct , X>J 7 hi7 5COTIIC)t-byf8 2*?8S?^ 40 
SiflttftoTl^* 1 , X U -y h *g 7 5 (^7Xfig|itt7 4) ©TffifCgftfft^^/S*- 

[0 1 0 2] 

± S£ L ft <fc 9 K > «Kft¥^PL©|g«W14*xy-yhX*irl';&5K-PtfH!l 
T 5 IS fC , iSUft^&PL^ttLftft (l)t^E L) t«lTXy?H75 ( X 'J y 
h SB 7 1 ) *tl*frW»i:£»Lfc <=> , IftL Q?:MT§^g§9 0 ()t?lf76) fC ft 
*'IWStlS„ C©Jf£-> X'J7h«750||tJ;ot, §ftgg9 0tC<fc;|>§ftiHt4> 

£ > i§ fg ft M p l txv >y h«7 5 £©ra©fg i ft a B tt l a i ©Ml q^MtS 

l&ft^PL (fti&|g|$©ft^iil^6 0) ^HJtTU^c!), OS(*L Q 

©*JfC«fcoTX'J y MS 7 '5 tfm A, fc 0 X ft L T £ M & ft PI M * (S T « H± ^ ^ «P ^ ^ Sfe 50 
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[0 1 0 3] 

I: J: 0> jS««*3SPLlcWLT7y >y hS7 5*<8iLTfe, fiK)tf I^P L tXU 7 
h«7 5tCfflOgl$S®«LA 1 <D 7& f* L Q «: , MMK 1 204Mt$PISP(Cii 
If 5 d £ T* # 5 <D T' , 7iJ»HS7 5tf8BLTt., S««f IP L tX'J 7 Ffi7 5 
fcOHOSliSIilSSLAlCiftLQOE^!:, XUyh*7 5fc*3t»9 0 ( ft 3* 9R 
?76) 2:0|B(D$2jltj9<ettL A 2©»#L QOfEAfcOgtfitf , X'JyH7 5 
j^aitrSSO^iP^ti^Uft^o X U >v h « 7 5 & & Wi L fc £ # , i 1 j$IIML A 1 
ft L Q li ?j |p] ( X U -y h « 7 5 CQ ffi ft ) fC t ^ «J ? S > M a ft 1 2 03raStfT±T 10 

^Flftin: *>8fWiRlflEfc-r* *1 K<fc t) , X D <y b « 7 5tfflfctft!|<D^«5£©«£*«fc?>-fli 

tei-rscttffss, s fc , 2 o*^LT«n*LQ*'si«a««L a i 

zmmm^h a 2 t<DW*#wi»!m-v&z<D-v. Rmft^mp l txu -y b « 7 5 tci 

©SI 1 ii«L A 1 © ffi ft L QW^^&EE/l^Wj&^D&t^fctf), ^ © X U y V ®. 7 5 
OftKlKff^iSfliL Q©ffi^$iKJ:oTaB3t¥SP L*S1 (JSM) £ i± 3 ^ IP © 

[0 1 0 4] 

Ell 6 (i , 01 5 7 hi 7 5OfB0TS5. 01 6 ic f «fc r> K , Kffl^l 2 

o tt ffl » , *nifit?a4oS(tc,nt^5. cne.it (40) © h a ft 1 2 0 ti > 

x u «y MS7 5 © x u <y h gp 7 i * m a, T? ft fa t % gls k. * n ^ n i5 if 6 tit ^ § . ma 20 

kla lortniLfittenTv^. cnci t), xy -y ms 7 5 w&W) l rciftic t>m 1 

aW«LAl(0»f*LQfillii3^1 2 0*^LT$HS PKiSlfSCfc^-ptS. f LT 
, H a ft 1 2 Oli, X V v h 7 5 <DJ& $i$tUc&if e> titc X V y b ffi 7 1 % ©5 A/ T* *f In] 

Iffitft^TV^ftft, X U <y b 1£ 7 5 0if«g*l«lt5Ci:tfTS5o 
[0 1 0 5] 

& & , h a ft 1 2o«4ofcise)-reiRo«ai9:»e>nTt>«tt'>b, nt'SoTfcj; 

l/\ * fc , 01 6 (C ^ "T J; 5 tc # * #S J£ II T « , 11^1 2 0 « X U y h » 7 1 B €? <fc 

5 icmmmicmif % nr ^ ztf^mmmr* $> r t> &\,^o sfc, x y 7 h » 7 1 (©^^ 30 

) tlS^llT^ 1 2 0 0 ; enfftt(DS«ti|Bli;T'feoTta!5:-3t^TfeJ:^o 
[0 1 0 6] 

fc C 5 T* , XU 7 h«7 5 iClITi; 1 2 0 «r IS if K *5 l/> T , ^2iIi^L A 2 
*Bl£-t 3 fctblC&m S P(L«#LQ«»ftT*^» g6l^#ILTliffil/:Itt«l& 
ill OO&tfJSftiaiRfitlll 0 4*ffi?«j£<Dffifc:, ffi ft ft & ft 41 1 0 ffi o T > «a 
ft 1 2 0 % ft L T , X'J 7 hi7 5 t§7^^9 0 (S?l?76) t<?)fl©$P^S PCS 
WLQ^ftiStSjiotcLTti^o * fc > 2 0 5f oT, II^vl 2 0% 

Ml, X'j7h«7 5fc§)K$9 0 (Jtflf 76) fc©lffl©2SlfflSP©?8#:LQ*lHl 

iR-TS.fcolcLT&J:^. -r^t?-6> I«5ai^(;:S^)tf SP L i:S«P twHCift 

L Q*««&nlfl6*«ti*«l(&««l 1 0&tf&lgft¥lP L tmm. P £: ©RS©$ft L Q *®IR 40 
^ftg&f£<*lHllR1&fit2 0$r®oTs Xy 7 M7 5 tS)tS9 0 ()tfif7 6) 4: © HI 

[0 1 0 7] 

mfoi&1®®ffi 1 0*ffit>TS2«i8««L A 2*JgJSt«B, 01 7 (a) {C ^ "T «fc 3 

fc , m&i&mmm 1 oa«jg;x;n 34^11^1 2 o^mt^bs pciitLQ?; 

tt»t«, * , XUyh«7 5±©«f*LQ (SfflSPA^lIAl 20*MtiSn 
fcb « f* L Q t> £ tf ) tt , ratt@lK««2O©@lRyx";W2 3fr&0iKStt*o CoLT 
. 01 7 (b) (c ^ -T J; -5 (C , ft ft £ ft flt l 0&tfMf*liIiK«#l2 0«:ffioT, % l «! 

«Mi§SL a 1 ms^mml a 2o j fnfn*^«jn5„ 

[0108] 50 
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Sr/J-LTSttLfcm, 7& {* Ie] lR #8 #t 2 OteX'J >y h « 7 5±<D^ 1 mmffit&L A 1 <D ?j$ ft 
LQ^0«t5 o ^Ot, I3tfilOftftKlfiXf"-j;p S TA'91L, « « ft 3* P 
Lfc»tgPfc*ttfa*-&S#, LiOit, 0 17 (c) fc ?S "T <fc 5 , X U y HR 7 5 « 

hfi7 5 ©11^ 1 2 0fCti^g|5Wl 2 2^St?.tl5. # H flE SMC *5 T , M gtf W 1 

2 2lt7,V-yb^.7 5±W^m : jCtT, 11^1 2 0*Wt4, & 33 C <D ^ g|$ # 1 2 2 
« » S««l*«lJ5!i , rS7' — 2ZACJ:oT^iJ7HS75llL«*6h5, ^LT, 

S ffi ft l 2 2TII?;i zotBUftttlf, IfiPlciftSJS^ffll^frfcns. S « 

p ten? %&ytmm$>icts\s>T &mffi.7,7--i/ p s T^efttstf, fossxf-->'p 10 
* fig it *^ a& s . / >^<tta«p(c^-r^s^saa4'fc^, ^ as « 1 2 2ti 

ifflTM 1 2 0*i<*Ct(cj;O v SSS POif*LQ^lI« 1 2 0 LT»9KIiSit 
S^*P^*IW±-rStli:A^-e*So £ fc , 2HS PO«#LQtfaftLT«)t«lEXO 
43A^nTI#^S«l«l*S{t*-e-S^t»^fc(K±Tf*S. 9 O 5:«^TI# L Q 

^r/rLT^^r^m-r^^tCti, 2 2 A^IStt 1 2 2 X «J y h ffi 1 2 21^6 

IR 0 ^ L » , 01 7 (a) , (b) IC ^ L /c <fc 5 K , ffi ft £ fl! 1 0&tf«{*IIiK« 
4#2 0%$oTS!l, i2ftlffi«LA 1, LA2tf««Jtl5, & *5 , Ltli 
±EBiWUfe^<BKIfi6n'r, 0>J X >J >y MR 7 5 & 5 V> 14 fl SB 8 3 <D ffi S fit « > 
5> SI5 «r fl- L T m gP » * K •? fit W" , T^¥-aX-*£^oT, Sft»9 0lc«}:*W-9l48iS4» 20 

(c»xffff«BR»t, assptctt^sBftM + K a v>ofc«j#fcwteT 

[0 1 0 9] 

X y y 5 £: § ft t§ 9 0 J: © IB © £ H S P ft & £ ft ffi £ * MM ? 2> KB £ L T It , 

A 10W«lc»tf6tift8 2lI^ttSns. 0 1 8ti|g2Mil7Xl 3 0 5: 38 if fc 09 * 
it»iS0, 0 1 9 a?ffliTS§<, 0 1 8 Ec t>* 0 1 9 IC&^T , ;HXr- '>*5 2 

£0±ST$.oTOg|58 3<DMIH {C(i, C©£igP8 3£:fflty<fc-?l;:gIligPl 3 2tfg»e,n 

t^So * fc > s n ffi i 32©±gR{c(iMgpWi 34^ett5>nr*50, a gp 8 3 , ^ a 

gP 1 32, RXfm&tt \ 3 4 (a-3t> ^ -y 7 7 Qmffi 1 3 6^|«Sht^5. f LT 30 
> flgP8 3&tf{g#gp#8 5©lggp©m£tegfc:«: % SIS P £;<77raiB* l 3 6 t 
*SIt«^2f 1^ 1 30A'|)i?nT^5, ^^SSJBffitCiBVT^ ^2Kj17^1 3 0 

ti 0 1 9 ^; "T <k ? , 2SMSPO^fflfcm^raRlT?^IISc (cct'liso) Wl if £> ft T <,-> 
-So 2 M Si 7X 1 3 0©tt3&tfEHtte*K»^Rlfll"t»*«o SIS 2 M SI ft 1 3 0 £ 

KttfcCfcfCktK X'J -y M7 5*^iLtlg 1 Ii«A R 1 Oitt^SftLTt, 
SlSa*«!LA IKlI^l 2 0^MTlit5^2!«IS«L A 2 Cjg^L Ql±, 

m znmn i 3 o lt 7 t&!bb i 3 o tci&ifz c twvz &o L,fe!ti^T, $ 

[0110] 

01 8so*i 9 ictn L rcnMBm<nm&m t lx , 02 oc*tj;5ic, m 2 m m ft 1 40 

3 0 £ X 'J >y h « 7 5 m if T t> <fc I/-" o i 2 11^ 1 30liSlffiIigLA 1 <D ft ffiij K 
Stf6tlt^5, B2 1 tt@2 OOX'J 7 hffi7 5©¥ffi0T*^5 o 0 2 1 fc ^ «fc ? K 

, iff 2 r si ft 1 3 oaas> *smnein?a8o»tj5nT^*, ^lt, cneis ( 

8 O ) OS21l7\;i 3 0tt, X y -y US 7 5 © X y -y h gP 7 1 £ $ A, *f ft 3 ft B K 

?ftfn»tt6hTt>«, cncio, xy •> h « 7 5 # © a l tc m ic 1 mmmmi a 

[01 1 1 ] 

xuv Kii7 5fc«sjnft»2fa^i 3 ofre.i(*L QA^ntUfc^t, zvmw 

L Q « X y -y h « 7 5 ( cQj gP 8 3 ) © ft <9Hc ffit tB T £ # , Z h Xf - 5 2 ±IC 50 
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T X V >y h £ 7 5 # R t* 6» ft fc A gP 8 3 £> £| H fC f* , 1 3 0^6SttffiUfc?K{* 

LQ^BiRtiBiRIil 4 O^Ktt6ftT^5. g| iR « W 1 4 0 (2 , Zf ;HXf-^ 

5 2±K:fei,^Tiaap8 3©jaHn:Rtt'6nfc»8Pi 4 it, ^ gp 1 4 ltcgeB^ftfS&L 

1 4 1 fC ifi S§ 1 4 S^MTii^nfcIftlRgST'Sl!? 1 4 4 fc , 1 4 4 

(c jjft gg 1 4 8*^l/T»««hftllJS#V^*!!(«64 4lia3R 1 4 5t*I*Ti>5. $ 
fc , ft 1 4 6 *C ti d CO i?ft SS 1 4 64lffltSA;l/7l 4 6 A*i»tf 6tlTti 9 , * > ^ 

1 4 4tCfi8f(±J^!Sl 4 4AtfJ8«ESftT^So ffl 2 M JI 1 3 0*>6fl|!8 3 OUffllC 
StttiLfc^i*LQ«, 8f gp 1 4 1 KEl«nt^«^?LH(Bttl 4 2tR#fti5. HI UX 
lil 4 0 it. f^A/"7 1 4 6 A*ttlLTWBl 4 65ML/:«lfI$I 1 4 5 £ fg 10 
WTi.ilttCJ:*), » 8P 1 4 1 ( ^ 7L« W 1 4 2) (OmWL Q * =t O mn<D t t, 
KKl^i&tf.fcSlCLTiaiK'rSo IsllR^nfcKtL Qli^>^ 1 4 4 ICftfc^nSo * V 

* 1 44KiStt:LQ*'iSofttf 1 & ft HE % 1 4 4 A J: O » (B«tl*. C £ ft L 
Q fi # > ? 1 4 4CQT75{Cjfia6P.tt£fci6, S^ll 4 5 K tt«# L Q ttfl! A L ft l\ O 

* •? , #^71 4 4T, it gP 1 4 lfre0lR;£ftfc»fl:LQfc*©fflH©»f*i:)b<aCiK# 

81 £ ft 3 „ @iK««i4 0*aa:ttfcci:KJ;0, Z f ;!/ h Xf -->* 5 2±ic^2ll^i 

3 o i mmmwL a i ft^imiftswL Q« t »s , r«=p»«'*i»±T**. 

[0112] 

ft 33 , R il ft 1 2 0 (j&5^IJS2iI?:i 3 0) K > <D R j! ft 1 20O^J?^| 

x. 5 rj k « w * k t t> j: v> o e<j * a\ ffi m m it mu * k. it , 11^1 20 c & 5 ^ » m 2 20 

R 31 ft 1 3 0) %ft^<-T£C£:l;:J;'3 > R il ft 1 2 0 *iliiit 5BO«# L QOJSttfi 
ttSfiTtSC fctf?*, »!f*LQttP3?tfC»»T?*S. * fc > II^l 2 0*^t< t 

sci-j^ si 7 * &m l r mm l rc & ? ic , nmn \ 2 o^mts^s pciftLQ 

*J£A L Jf>r < ft 5 o fit, ^KitiUno^ (R#«te ligftWM) IC is ^ T « 
, aJ^MTRilftl 2 0 (fe5^«^2H5t 1 30) ?r/hJ< L fc •) $ § ^(i g <' C 

^3P^£>fg££rl»ltT'#3o 
[01 1 3 ] 

tc5T\ ± IS § H SB ffi T* « % X'J y h « 7 5±© — gp©«f«H:©mWfc£ 1 fSrlfH 30 
WLAl^JBfigfSWfiR-pfeS*^ 02 2fc^-f<£?lc, HS7 54<*%»*LQ 

fC iS S <fc ? L T £ V „ 02 2 ft *5 T ^ Z^;l/FXf-^5 2 ± (C t± ffi gP W 1 5 0 

12 <=> ft T *5 0 , X U y h« 7 5 tt , ffij gP « 1 5 0 <D Jg; gp 1 5 0 B±K«0fiflt 6hft 
X If gP 1 5 lTJSSnTl^. S , X'Jyh«75<0TS (ft K T 8fE fflJ ) fCtiffi^F 
»tf 8 SKfiftJftftJtfjRf 7 e^EiStlT^*. «*#gPtt8 5*>t§gP«l 5 0<D)S 
» 1 5 0 B fc ftX. 0 W- 5 ft T V S o 3£ «r 9$ « 1 5 1 K « , X'J7FS75iftfl?76 
£«ftg©£fSSPrtgP£yi-gpt%ffia-r3gS2RiIftl 3 0 19: it e. ft T V 5 o 113PW1 

5 0©PslPg|! 1 5 0 A±«li, XIJ9H7 5, M {Hi 3& 7 X 1 3«««§P1 3 A , & 
t>*JRt*:lHliR/X;l/2 3 <D 0 IR □ 2 3 A J: 0 I^ttilc ft« , 
[0114] 40 

m 1 MfKisSL A 1 SO*^2fgIi«L A 2 £ ffij fig f 5 ffilC It , fS^T^^^P L i: ffij gP 

» 1 5 OrtSOX'J y h«7 5 i^WtRlSt/ili^ & « i& $ #t 1 0tfK»Sn, 

X /I/ 1 3 ft^ 5 ffi SP « 1 5 OrtiKffifrLQ^ffiif&fnS. ffi gP *t 1 5 0 ft gP « 3& £ ft ft 
$ ft L Q (i , fi^^^^P LOftSas^^f If 6 0 tX'J 7 h«7 5t<DmiCffiTc-$tl 

r m i mmrnrn l a i * m &t z> 1 1 & ic , 11^1 2 0^1211^ 1 3o^mtx 

'J y MS 7 5 tft^if 7 6 4: © HB <D 2 Iffl S P»Cj«fe«ftTm2M[jSffii«L A 2 * fifc f 
5 <> £ > cntMRLT, fSf*lH|lR««2 0*»J»L|giRyX/I/2 3*^ffigP»l 5 0 
rtgBO«tf*:LQ*lIlR-rsc:i:fC«l:»)» « » « 1 5 0rt^ft«Hf3£«O»!#LQ^»|/£S 
ft 5 C i: ft 3 „ 

[0115] 50 
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±!2&mMftgT-«, 5t*SP»(XU'yh«) 75&t>*§ftg§90£, & » ft ¥26 P L 

© *a m w 14 % w- m -r s £ n » it m s § i o icmm Lrcmic-o^rmmLrcw, m 2 3 &c ^ 
l /£ ft m m m w ^ it fflij -r 3 «* 1$ f^u ¥ 1 1-1 6 8 1 6 ti v SKi^?tiT^sj;7 

ftiWityt (Ifity^) 1 60^, fiaj ^. M BS 5 7 - 1 1 7 2 3 8 ?»«KSIiS 

jnT^ScK^iaA^-b^u- 1 7 of tsttent^So cnsnfityy- 1 60 

[0116] 

02 4 a , mam-t >v 1 6 oois@?$5„ Rg m » -t y -9 1 6 oa, *s k ft ^ ^ p 
L©#®<i(cfig#t2ni>f?ftftcDfig*t» ( fig m. ) *m-«i-r5t><D-ea&oT, zf^^xf 10 
- *j 5 2 ± }c h w- e> n fc _t « 1 6 3t> * <o ± « 1 6 3£ai®Lfcft£§ft-f3ft-tr>9- 

1 6 4fc*flt*TV*o ± « 1 6 3 tt , # 7 X « IB 1 6 2i, ^cO*'^X«g|5Wl 62 
«0±ffiK:l9:W-Sftfc»HSjI«8ISE«tl 6 1 * fit *. T ^ S . ft ig il S P £1 J! 1 6 1 « ffij * 

£«fC»tt&ftT^3o ft )g il ■ ti ffi ®l 1 6 l*KttTft-fe>"9-l 6 4(CA*ft5*I* 

M)tt5c tCJ; •)« aMftJUSio^tflftfSnSi: tKiSHTS)t-b>i7 i 6 4lcMt 

2> $ * - V Jf> gg ft t ^ r> tz ^ ISP * ih b T 1^ S o 6 0 T* B , ®\ tf 

v x * m # s & * n i: * m co m £ © # a y y t* it m m & # n t> n & „ 

[0117] 

^ lt» sg $t « -t > +t 1 6 o r-nteftmrn p LSriiiSLfciiftftE L©sg*#«*tfaij-r 20 
« is k a , ±aufe^asjg»ra«» SK^f^PLttsi 6 3fc**fiRjLfc#fB"T*«ie 

ft M P L ± « 1 6 3tO|ffl(Cl#LQ^{ttl&LT^l ft » ffi L A 1 £ M "T 3 £ i: 
{C , tSl 6 3 t ft -tr 1/ "9 1 6 4 i:OFIClfi;LQ%fit^lTS2$IIiL A 2^if$ 
& ft M P L 1 ffi » ffi L A 1 © ft 4* L Qt^Mttfi 1 6 3 (C ^ ft ft E 

L 5r fig m T 5 . * *$ , ill 6 3i«-b^tl 6 4<tcD|?g{;:ft¥2ft (ft^lf) ^IIL 
TU<, * <0 « ^» ^2lIti|L A 2li±ffi 1 63^0181 6 3l;ltlt^i 
CSi^tlfc^flf tO^lCf «$tl5 0 S , ± « 1 6 3 (C^-t^Ht l 6 4 * ffi « L 

[0118] 

0 2 5tis fig JS A v -b > -9- 1 7 0(DlSiT*£5 o fig m A ^ -b > -9- 1 7 Oti, 30 

l # ;ft u t m «ij « w s n & s§ ft ft © Rg & ( » js ) *««©tt«?tt«iuT, si 
ft ^ & p Lo«BSffl)Kj»gwsns*)t)tt©jjgisc^7 ( fig m ft *u ) it j»j -r & © -r- & o t 

, Zf/l'h^f-^S 2±KK^6nft±«l 7 4t, * © ± « 1 7 4 fC IS if 6> tl fc bf > 
* - ;l/ gfl 1 7 l^aJILfcft^gft-TSft-bV+M 75t*iiT^S, ± « 1 7 4tt, 
*f 7 X « SB 1 7 3©SEK^nA&£©i&fttt**;&;&-g-fr3l$il 7 2^1Stt> ^(omm 

1 7 2^/^-^>yLT ; ec04 : '^gi5tce^^-;UgI5l 7 1 £ K It fc t> © X' 3b S o 

[0119] 

fig m i» 9 -fe > "9 1 7 0T'figJS^flicO}tjS')^fT9^^, S^^¥^PLi:figjaA^-b>-9 
1 7 0<D±«1 7 4i:*WlRl«-a:fcttl«t?^ f ^ P L fc±« 1 7 4 t <0 ffl ft 

ttLQTSfttttfeE, ± « 1 7 4 1 7 5 i: (D^tift L Q Ti/ct. ■?■ L 40 

t > mjtyt e l wmtt* txzmmm®, (is»us«) rt ©*»offiBTiR^ tr 1 
7 i ^ii^^^o & & , ± m i 7 4tftty*i 7 5 toF^ic^f ^ ( ft ¥ m ¥ ) *E 

BLTt.<fe<, ^CQ^^-, S2»a«*LA2tt±fil 7 4k*C±fil 7 4C*tJ6^ 

fitH(cgEB^4afc^¥^^i:coratcJK^^n^ 0 * % ± « i 7 4 £ft-t>y*f 1 7 5 £ % 

mm t t t <t v^. 

[0 1 2 0] 

M K # 12 SB ti , ^lJx.B"ffr»1¥l 1- 2 3 8 6 8 0 t^« J f>M 2 0 0 0 - 9 7 6 1 6§ 
»«CM*StlT^*, ft^X-r-^PST (ZXf— >*5 1) (cMLTUlsjiS^-ty 
It tC t ii ffl T» # « o 

[0121] 50 
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± £E L <fc -5 tc , *mMBMlc *s if % mi* L Qtei&7Hlc & 9 MtfiZ nr ^ 2> o W * ti , 

jr? (u>x> mien? zm&mtfiK^mMtf&Zo «*»ai«ifcwrsB«»^ 

[0122] 

f IT, iggtf 1 9 3 n mgSOg)t7tE L ( * ) <0 ® 8f sp n tt « 1* 1 . 

4 4 tH^tltfeO, S ft ft E LOtSHTA r F i + ->7 ^ (jftfi 1 9 3 nm 

) ffl ^ fc *§ ^ , llPif'tt 1 / n, T&fr^^l 3 4 n m(cS&fift2tltil^«» 
&tfmZft&o ^IC, fe&mmit&f^rPlCkt^Zifa ni§, 4 4 fg fC j£ £ 10 

[0123] 

* n sb « t ti , ts ie ft m p L©5 ) cJS{C7 , e^*?6 o at m *> ft » e> n t ^ s *^ ts ^ 

ft^PL«ft«I&9 ft ttSft^fg^LTti, tSKft^PLcDft^1#14, #J * If HX 

ft E L^igjloJig^^tT¥ffi«TfeoTt«J:^o 
[0124] 

ftftEL©ft»tfF 2 U-1fT* C <D F 2 U-iftttizkfcaSjfibfcl^OT, C <D 20 

« , iftLQtlTttF 2 U — ifftfcaS^tefcflJAtf^'yJR&jfr-Ol/^a^'yftJtf'J 
X — ;l/ (PFPE) J$©7yjR3S<DiKf**fli^fttf<fcl/''. t: , iSftL Q t LTIi, * 

^i«paiici*?nTt^7* H/^xncsLTgs^to c m & -t ta ) * 

[0125] 

± f E €■ H Sf§ 0 ffiUC V> T , ±iELfcyX/l/©JBttfiWfcK3£*n*t>©T?&<, «AB 
« » « « A R 1 ©SjSKO^T ZJtoyXyl't'M^L Q©«^Xa@iRS:ff 9 <t o C Lt 
& fcfc, + X/Vft> X«-X^|RKDif-fe6©73lRl^P.t.^l*LQ<D 

«H&SCfiaiR*R3ci:)b'«T*S«J:3fj:-r«/£«>x «je/X;l/i:@iRyX;l/t±TCtt'C 30 
TSILtt J;i\ 

[0 1 2 6] 

<D <8 *& R t>* HI 1R £ *K Irc LTt<);l\ 
[0 1 2 7] 

fe§^(ig7tgiT'ffl^6ti5vx^$/-cliUf i'/HOSSg ( ^ $ E 31 , i/ U 3 > •> x /n 40 

) «P # 38 ffl S n S . 
[0 1 2 8] 

$ fc, ± izE © ^ M SHc T ti , ««7ie¥S$PLfc3i«Pfc©lHl*jaffittK:fflEtt:"i»iS 

fetS)t8Si&SfflLTl>5^, Wp SB ¥ 6 - 1 2 4 8 7 3 §i v «lCili? nt t>5 i 9 S 

-303 i i 4 ^Kmicffljjiz nr ^ z £ ? tzxr-i? ±icmfe&z <Dmi*m*&!&L, 

[0 1 2 9] 
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I^Xf 'y/^fft5XT'y/ • 7> K • 'Jtf-h^xCcotSKKTtgB ( X -r ) fc 

t:lfet!i?t5XT7 / • 7 > H • X-ri- ■y?-735£<DIift^Bfc ! E>jgffl 
CO 1 3 0] 

S fc , ±a?©fSaj*^3ifflLfc:S7 l 6SB(is «!BJte34JRPL<0#3*JR^6O<D|fttHB!l<O 
ftK2IB*»#LQTBfcLT8«P*»ft^6*JSfcftoTt^Sa«, H P8 i> F*f] IB 2 0 0 
4/0 1 9 1 2 8^KHISJhT^5 &Igft¥&©ft^ig^6 0AWfliJ<D7 , eg8£ 

Bt>*fl!LQTifttJ:^tLTtJ:W. C © « ^ , S»)t^3f«PL*M. 0 J-X ± © A" # 
4Bnft*tLT^Tt, ft 3* US ? 6 0 LT^IlJBflf^OspffTS^JBW^OlNlltK/h* 10 

[0131] 

£ fc ^ # 38 IE tt » «r flfl ¥ 1 0-1 6 3 0 9 9 ^»S, W AH ¥ 1 0-2 1 4 7 8 3 *f & $g 
„ »S 2 0 0 0 - 5 0 5 9 5 Sf^i^fcB^SnT^SA^C, I A^OilUS 
£ S'J ^ fc « B L T X Y^fafcaAfcgH&Rlflgft ZOOXf-y^i^fc'MVXf-^i 

©Bft^Bfcfcilffl-eSSo 
[0132] 

£ fc , # 58 HE H: , M¥l 1 - 1 3 5 4 0 OtCBSS^tiT^S i^K, 7 x /n CD & 
M«Mffif#LT*£Mfi6ftigftX'r-^,J;, & ffl cd tf- M # ^ ^ >^ £ <i * fc it iffl X 

? — & £*m*.it*yti&Mtct>mmi- & c twun & . c o « ^ « ±as©#*]8SJBfiRT8i 20 

WLftiao-byD' ( St iJW & B ) ©3^©'>ft<fcfc-&*ttMX'r--S*fc»« , rsc:i: 
[0 1 3 3] 

ffl©Btt»BfcfiB&ft?\ jRSa^JR : ?«JSfflXtt-r r -<^^ , U'i'«ififflOK>tt»B J f», ft 

ni'NyF, mmm? (ccd) aBsi^iP^-^^xtivx^^^riaji-rsfcfeoB^ 

^B^(Ct,/2;<jSfflT'f?5o 
[0134] 

IiXf-v^P S T^VX^X-r — ->"MS T fc U — 7 - * (USP5, 623, 853* fc (i USP5 
.528.1 18*88) ^n£©Xx-^££$fcttLTr¥±2#£73it<hLT 30 

St»±Sa<D4r-66^*ffll/^SO^»*Lv^o Sf;, PST, M S Tli, if ■< F 

K»r?T9trS*'f ^Tti < , Jjf -f F * » ft ^ 2f KUX#^^TtoTt.J:i>. 
[0135] 

* X r- - V P S T , M S T (Dmrnmm t lt«, rajcl!:IE*EiLftIEa-7 F 
fc, r*S£3'f;l'*SILfttlfa-?' h££ttft£-£S«B2>fc«fc')#X-r--^P S 
T, MS T*Iif 5?fflt-ii*ffi^Tt i^, £©*§-&, htli^a- 

h t © m % x f - f p s t , m s T<&»!&ffifflifc»tt*ifcr«fcv>o 

[0136] 40 

S « X -r - 5> P STcD&mic& t )ft%.?Z>lx.t}(,*. 8 ft M P L fc B t> £ ft ^ J; 5 fc 

> HHf 8 - I 6 6 4 7 5 ^1 v « (USP5. 528, 1 18) fc IB «c £ *X T l"> § J; 9 fc , 7 U — A g|$ 
*t£ffll/->T$StSB<jfcjfc iCj&tf L T $> <fc V "> „ vx*X-r — ^MST©&»Jfc«fcDf2 

£ "T £ JK ti , fi»)tf^P L lc £ t) f, 5: !,> J; 9 E , M¥ 8 - 3 3 0 2 2 4 §i^| (US 
S/N 08/416.558) K SB « S tl T <^ S «fc 5 fc , 7 U - A SBtt *: ffl T «« W fc JK (*%) fc 

[0 1 3 7] 

MM«l©iift=gEBE X tt» *«WttW#©ttHfc¥tf&nfc&*jaEJ(i&£tr&iI 
•9- 7 S> X -r L. % , Rff^<D«i«W»JS> « 6*J fit JS > ft¥WsfitJS2:{SoJ;?fc, ffl 2* T S 
C hfSifi^ni. Cti6*BWJ**«l«-r*ffc»fc, CO«*3iTOlW»fc»4, & « ft 50 



(30) 



JP 2005-129914 A 2005. 5. 19 



fig -r & fz «> o i 



£T*t>ftl^ 0 ftit^^Xf AO 

tf * u - > js ^ # s a £ n * u — — At»ff9 c ttfgs 

[0138] 

1 • ttiitt^fi^Xf^y 2 0 1 , cofifl-Xf yyi:S:J^ft77^ ( U ^ ;U ) £ 



fifClTfet^lfiiiaiXf 7/2 

,1 y jy-^ y x 



2 0 5 , «tXfy/ 2 0 6 lS:gT»IJft5o 
0 13 9] 

2] s«>t^»o5tJB«i5ifi«, mwm^^m, Rtf^wm^imm^^'rmmmf&m^ 



ft 



5 



3] S»«¥3SO«»««i:««:«)ie««Rtf»*iaiR««fcOffi 
6] * 18 ^ *c ^ 5 Tie ¥ AS & tf ^ ft fg <D - §H ffi & m * Tjk T B SPffi ^ H T ft £ 

7] Heoft^SBWtDTEHTftSo 
8] ft^gpwoftiSiigi5o-0ij^^^r0Tft5o 

9] «ft«T*3ttLfcfiftfl^o-0y*^-r0"cfts o 
o 
i 

2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 



a* ffi * m t ft s 

as 66 * H 1? ft s 



fi»)t*3Roi»»tt*ttiii('r«fc*ctt5 7x^o-«i*^tB , t?a5s 

S^ft^^O^«#tt^ItMt"Sfc#tc^^vX^co--«flJ«:^-rHT*ft5 

a»ft¥»o»«Wtt*w»J^sfc#fcffi5vx^o-«*^-rBi-efts 
*^0^tc«^ft^a$wa^sft^^Bijo^^^^^^rsgpffi^^Tfts 

1 5 0ft^gfl**<D¥®EIT*ft§o 
SSH«c^JBfi!c-r5¥)iiO-^J^^*r0T*ftSo 

a«X^-y±(C«iSccDSftg§^BEM$nTV>5«Sg^^1-¥ffi0T*ft5 
#f8^«Sft^a5W&tf3ttS©BU©^ffi^ 

*t o m m ] 

0 14 0] 

-*f*, 1 0 -ffif*«*e««, I3-«K/X*, 2 0 ■■■ fflEi* EI IR««. 
2 3 ••• ®1R 7 X)\y, 7 0- SB»tti*B, 7 4-*7^fi»» , 



1 
1 
1 
1 
1 

El 1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 



815 ffi * EI T ft § 



8(5 ffi * 0 T* ft S 



815 ffi * H ft 5 



815 ffi * EI -p ft 5 
T*ft 5 0 



(31) 
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